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In First Looks: 



COLO 

NEC’s 
ProSpeedCSX 
Does It First 

■ How They Did It 

■ How Many 
Compromises 

■Who’ll Be Next 


$2.95 USA 

$3.95 Canada & Fofeign 

£1.95 U.K. 






When 
1-2-3 users 
finalfy mal® the 
decision, 
they’ll be amazed 
atwbat happois. 
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For a change, l-2‘3 users can pump out the kind of output that’s admired, enned and sated. Not tossed. 








Introducing 

theALR 

PowerFlex 

$1495 


f Home of the World’s First 386 PC 
Advanced Logic Research, Inc. 


Standard 

PowerFlex 

Features: 


Racing at 12.5 Mhz, 
the new 286-based 
PowerFlex from ALR 
runs circles around 
the 8MHz 
competition, fust 
check out the Mips 
chart on the next 
page. 


immediately break the 
640K barrier to run all 
your memory intensive 
spreadsheets and other 
applications. 


The powerful 40 Mb 
embedded hard disk 
provides storage for 
approximately 20,000 
pages of documentation. 


One megabyte of main 
memory with built-in 
hardware EMS 4.0, 
you can 


AST. Rampage ond Bravo ore registered trodemorks of AST research, Inc 386. 386SX and I486 ore registered trademarks of Intel Corp Corr^aq arrd Deskpro ore registered 



It’s not over until the 
fat lady sings. 

So don't say Bravo™yet. 

At ALR we're better known for our advances in 386® technology that won 
PC Magazines award for Technical Excellence. That doesn’t mean we've 
forgotten 286 technology. With the introduction of ALR's 286-based PowerFlex, 
we've designed a system that offers the most standard features at a cost of only 
$1495. That's almost half of what you'd pay for an equally configured system. 

But what really sets the PowerFlex apart from other 286 based systems is the 
one standard feature that is far from standard. Immediate upgradability to 386SX® 
and soon i486® technology. This assures that as your application needs change, your 
PowerFlex can change with them. 

So to get more information on this remarkable PC and the name of your 
closest ALR authorized reseller please call; 

1-800-444-4ALR 




ALB Powffl 0 x with M6SX Moduto | 
ALB Bowifl^x I 
ASr»Bravo/2M 
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1.6 MIPS 
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The mum 
connector is 
the most 
innovative 
feature 
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ALR PowerFlex 

AST. Bravo/286 

12 MHz 80286 

1Mb RAM 

OWait State Paged 

1 .44 Mb Floppy Drive 

6 Expansion Slots 

4 Internal Drive Bays 



8 MHz 80286 

512 Kb RAM 

O-Wait state 

1 .2 Mb Floppy Drive 

3 Expansion Slots 

2 Internal Drive Bays 

$1245 

Model 5 

40 Mb hard Disk 

PowerFlex 386/1486 Conn, 
Hardware w/ EMS 4.0 

incl. 

Incl. 

incl. 

$850 

N/A- 

$895 

40 Mb hard Disk 

Not Available 

Hardware w/ EMS 4.0-using 
Rampage® Rus 286 v4th 51 2K 

$1495 

$2990 


on the 
PowerFlex. 
You can 
upgrade to 
386 ® tech- 
nology today 
and soon 

im® 

technology. 
It's your 
guarantee 
that what 
you buy 
today won't 
be obsolete 
tomorrow . 


Pricec ond configurations are os of Jur>e 1 989 and are subject to chonge without notice Verify 
with monufocturer. Shown with optional mor>nor. 


The 386SX® 

P owerFlex 
Module, 
available now, 
offers true 386 - 
based processing 
to run all 386 - 
based applica- 
tions. At $395, 
this upgrade to 
386 technology is 
a savings of over 
$3,100 when 
compared to 
Compaq's® 
Deskpro®386s 
model 40. 


Advanced logic Research, inc. 

9401 Jeronimo Irvine, CA 92718 
(714) 581-6770 FAX: (714) 581-9240 

For our Canadian office: 

1-800-443-4CAN 

For our UK office: 

0 635-521 922 

FAX: 0 635-521 844 

For our Singapore office; 

(65) 258-1286 
FAX: (65) 258-1285 


trodemorks of Compoq Computer Corp. Copyright Advanced Logic Research, lf>c. 1909 
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PC Magazine's primaiy mission has 
always been to help our readeis work 
faster, better, and smarter. In large 
part, this means reviewing the products 
that promise to speed or simplify your 
tasks. But another key part of the way 
we fulfill our mission is the information 
we provide in the Productivity pages. 

While many readers may have come 
to know the iWluctivity section as the 
province of techies only, a change is 
taking place under the direction of sen- 
ior editor Tony 
Rizzo. Althougi 
programming 
sections like Lan- 
guages will remain 
unaltered, you can 
expect to find — 
particulaiiy in Lab 
Notes — an explo- 
ration of the ways 
end users can get 
the most out of the 
software they al- 
ready own. 

For example, 
in the current is- 
sue’s Lab Notes 
(“WordPerfect 
Offers a Bona Fide 
Programming Environment”), the fo- 
cus is on one of the most popular word 
processors around. WordPetfea appears 
often enough on PC Magazine's Top 
Ten Sellers list to verify that people ate 
buying it in quantity. What is perhaps 
less quantifiable is the number of people 
who are programming in WordPetfea — 
less quantifiable because many don't 
even know they’re doing it. 

Contributing editor and Lab Notes 
author Neil Rubenking helps lead these 
closet programmers out into the open. 
“If you’re using WordPetfea 5.0’s 
advanced macro features, you are pro- 
gramming,” Rubenking comments. 


There’s an important reason for 
attaching the proper name tag to your 
actions. “To do grand things with 
macros, you really have to think of it as 
programming,” Rubenking notes, “and 
there are standard progranuning tech- 
niques you can follow to make your 
tasks easier.” With some help fnim 
these Lab Notes, you will be able to 
master the variables, loops, and other 
progiannrtiing ladlities that form WondPer- 
fea's macro programming language. 

Rubenking 
has been a 
WordPerfect 
aficionado sitxre 
1983 — that’s 
when a PC first 
made its way irio 
the San Francisco 
Zen center where 
he was em- 
ployed. Not cxily 
did Rubenking 
soon become 
the resident 
WordPerfect 
whiz, but he also 
began staying 
late at the office 
to learn program- 
ming with Turbo Pascal. That he en- 
joyed working with PCs came as a sur- 
prise, as his previous computer experi- 
ence had been “a repulsive one, involv- 
ing FORTRAN and punch carxls.” 

In addition to being a WordPerfect 
maven, Rubenking is one of the most 
prolific of the various PC Magazine 
editors who log on to PC MagNet to 
field questions aixl comments fiom useis. 
According to Rubenking, the best part 
about MagNet is that its interactive nature 
lets him “offer information to help users 
while learning a lot from them, too.” 
That, after all, is the name of the 
game. — ^Jennifer Zaino ■ 




King of the macros: Contributing edhor Neii 
Rubenking gets the lump on oft-iepeated 
WontPertect proceUures. 
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These unretouched print 



ntroducing the PostScript laser printer 
that blacks out at high speeds. 


“...the 
QMS PS-810 
has to be 
rated as one 
of the best 
buys in the 
competitive 
Post^ript 
printer field.” 

-Publish! 

November 1988 


The QMS-PS' 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript", and the superior print know-how of 
QMS, an industry leader. 

Under the hood QMS ASAP'" (Advanced Sys- 
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 
bottlenecks that hinder other PostScript printers. 
As a result, QMS-PS 810 boasts processing speeds 
remarkably (aster than other PostScript printers 
in its class. And faster output mecuis greater pro- 
ductivity. In addition, the QMS-PS 810 laser 
printer’s Canon' 
SX" print engine 
covers solid areas and 
prints fine detail 
better than previous- 
generation engines. 


09Rfti..ascr Connection. 



Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want And put it anywhere on the page. In fact, 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it 

Along with PostScript the HP LaserJet 
Diablo* 630 and HP-GL'" printer emulations 
are added for your non-POstScript software. 

The QM^PS 810 laser printer is easy to 
use, maintain, and comes with a one-year war- 
ranty. It’s available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1 - 800 - 523 - 2696 . 

IIELASGR 

'^connGCTion™ 

A QMS' company 

The fnlltiwinftari! tradenuHuof thctr re^>ccti«cci>mpjnirs QMS. QMS-I’S. ASAP 
laser Cimnectinn of (jMS. Inc. of Aiiohe Systems. Inc Canon, Canon 

SX of Canon. U S. A. lascrJet * . HP-CLof HcwMi-Packard. Duhlo of Xerox Corp. 
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UP FRONT 


COVER STORY 


INSIDE 

LETTERS 

ADVISOR 

Lori Grunin/ Backlighting your Toshiba TIOOO; 
speeding Microsoft Windows printing; moving Apple U 
riles to a PC. 


B1 FIRST LOOKS 

NEC Breaks New Ground with First Color Portable 
Mitt Jones! With the introduction of NEC’s 16-color 
ProSpeedCSX, poitable PCs have come a lot closer to 
offering all the amenities of their desktop rivals. 


FEATURES 


Hi RRST LOOKS 

MuMScope OSH Debugger: A welcome companion to 
the Presentation Manager. 

Xircom’s Pocket Ethernet Adapter makes it easy to 
connect a portable PC to a NetWare LAN. 
Context-sensitive help, a macro language, and full- 
screen windowing distinguish Brief for OSH, a 
configutable programmer's editor. 

PlanPeifecI 5,0 offers a more Lotus /-2-J-like user 
interface. 

Stick! improves AutoCAD's file- and drawing- 
management capabilities. 

Zing provides tools for 3-D text creation. 


Kl NEW AND IMPROVED 

Alan Cohen 


Q| PIPEUNE 

Gus Venditto 

13 BILLMACHRONE 

Getting to the multimedia 
future. 

Bi JOHN C. DVORAK 

The (un)aesthetics of 
Windows. 

Inside Track 

El JIM SEYMOUR 

Cheap and easy networking. 

13 WILLIAM F.ZACHMANN 

RISC and the PC market. 

Q STEPHEN MANES 

At last! Really intelligent 
software! 




Q COMPUTERS 

High-rise Computing: 22 Powerhouse PCs 
TopOfrat33MHz 

John Dickinson! Today’s fastest, most expensive 
desktop computer, the 33-MHz 386, has arrived — in full 
force. Although the latest king of the hill will inevitably 
be dethroned by the 80486 chip, the 22 state-of-the-art 
machines reviewed here offer a combination of power 
and performance that you won’t soon shrug off. 


Advanced Logic 
Research 

Amax Engineering 
Corp. 

AST Research 
Austin Computer 
Systems 

Boss Tedinologies 
BSM Com|Miters 
Bus Computer Systems 
Compaq Computer 
Corp. 

Dyna Computers 
Everex Computer 
Systems Division 




FlveStar Computers 
Gateway 2000 
Micro Express 
Northgate Cmnputer 
Systems 
PC Brand 
PCUnkC<Hp. 
Polywell Computers 
Tangent Computer 
Tri-Star Cominiters 
V.I.P.C. Computers 
Wet^Technok^ 
Zenith Data Systems 
Features Table 
Performance Tests 


m LANGUAGES 

BASIC, Yes; Feeble, No 

Ethan Winer! If GW-BASIC is your idea of the latest in 
BASIC programming, don't ntiss this look at the 
language's evolution into a modem, interactive 
powerhouse. PC Labs tests of ten products — from simple 
interpreters to sophisticated compilers — reveal which 
version stands h^ and shoulders above the 
competition. 

H Features Table 

Performance Tests 
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CONNECTIVITY 

The LAN’s Helpinj; Hand 

Pamela Watson ami Frank J. Deifler, Jr./ These seven 
packages open up new possibilities for remote control of 
workstations across a variety of network configurations. 
They can benefit all manner of users, from trainers to 
troubleshooters. 

S Features Table 

Performance Tests 

m DESKTOP PUBLISHING 
Ventura to the Max 

Tami Peterson! No longer a tool for designers, 
typesetters, and publishing professionals alone, Ventura 
Publisher ranks as the number-one desktop publishing 
product in the PC marketplace. But the program’s 
complex features aren’t easy to master. PC Magazine 
offers 1 7 tips to help you optimize Ventura and maximize 
your investment. 


PRODUCnVfTY 


^ LAB NOTES 

p M WordPerfect Offers a Bona Fide Programming 
Environment 

Neil J. Ruhenkingl The WordPerfect 5 .0 macro 
programming language brings a powerful new 
dimension to a favorite word processor. 



UTILITIES 

MENU Expands the DOS Batch File Language 
Ronald Q. SmithI Here’s how you can provide novice 
users with all the screen displays and keyboard input 
facilities they need. 


RTI ENVIRONMENTS 

The Marriage of Text and Graphics, Part 2 
Cluirles Peizoldl The second half of a lesson on what you 
can do to make the text displayed on your screen really 
match the output ftvm your printer. 


Direct Marketing 
Connection 
Marketplace 
Index to Advertisers 


RB Advertisers’ Product 
Index 

H Editorial Product Index 
Reader Service Card 
Coming Up 


POWER PROGRAMMING 
Converting Your DOS Programs into 80386 
Protected-Modc Code 

Ray Duncan! The third in this series tells you what to 
watch for at each step of the conversion and provides 
practical routines for your programming library . 

SPREADSHEET CLINIC 

BKa Douglas Cobb and Steven Cobb! Qiiattro’s 

(5 CURVALUE function lets you “calculate” the name 
of a worksheet; automatically save all open Excel 
documents at a specified interval; more ways to name 
ranges within 1-2-3 macros. 



PSl USER-TO-USER 

|K| Neil J. Rubenkingl Hide your AUTOEXEC. BAT and 
jju CONFIG.SYS from intrusive INSTALL programs; 
create the effect of subroutines in your batch files. 

PBI POWER USER 

Sga Craig L. Stark! View a second text file with SideKick 
I while using its Notepad; a quicker way to load Microsoft 
Word: sending printer escape sequences in dBASE III. 

Ba LANGUAGES 

Tony Rizzo! Work with the Borland Graphic Interface to 
get Turbo Pascal graphics screen dumps in any mode; 
hA-j exploit BASIC’s PLAY command; how you can 
determine if only one bit is set in a register. 

Eg TUTOR 

Tony Rizzo! The differences between RISC and CISC 
processors; leam how to protect your system from stack 
overflows; understand how DOS a.ssigns cluster sizes. 


AFTER HOURS 


1^^ ■ Two games for fans of Tom 
Clancy's submarine epics. 

■ Tower Toppler: Save planets 
with your arcade skill. 

■ Wizardry V continues a role- 
playing tradition. 

eg ABORT, RETRY, FAIL? 
Bill Howard 
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Workgroup Systems Editor Frank J. Derlier, Jr. 

Senior Editor Bobbin Juris 

Senior Technical Editor Tony Rizzo 

Senior Editor, Technical Columns Craig L Stark 

Senior Editor, West Coast Operations Lee Th6 

Managing Editor Paui B. Ross 
Assistant Managing Editor Diane D’Angelo 


HOW TO COMTACT THE EDiTORS 

The editors of PC Afagaz/newant to hear from you. 
Please send your questions, complaints, compliments, 
arxf submissions to PC Magazine, One Park Ave., New 
York. NY 10016. Send electronic mail to MCI Mailbox 
1 57-9301 {PC Magazine) or PC MagNet (see below). 
PC Magazine's general telephone number is 
(212) 503-5255. 

We are unable to look up stories from past issues, 
recommend products, or diagnose problems with your 
PC by phone. If you bought a product advertised in 
PC Magazine, are dissatished, arxf can't resolve the 
problem, write (do not call) Lauren Schultz, Advertising 
Department, at One Park Ave. Include copies of 
correspondence. 

PC Magazine is under no obligation to review 
unsolicited products. All submissions accepted for 
publication become the property of PC Magazine. 
Productivity user tips and Abort, Retry, Fail? 
submissions will be paid $50 (plus a $25 bonus for 
Productivity tips on disk). For submissions to Abort, 
Retry. Fail?, if you send artwork for possible 
reproduction, mark the funny part on a photocopy, not 
the original. 

PC MAGNET: PC MAGAZINE'S 
ON-LINE SERVICE 

PC Magazine operates PC MagNet. a 24- 
hour-a-day interactive on-line service where 
readers can find the utilities published In 
every issue, download an irxlex of all product reviews, 
and share their opinions with the editors. It operates at 
300, 1 ,200, and 2,400 bps. Connect time is billed via 
credit card at $1 2.50 an hour. 

To join, sot your communications protocol at 7E1 
(7 data bits, even parity, one stop bit), and set your 
modem at either 300 or 1 ,200 bits per second. 

There are more than 500 phone numbers (at least one 
in every area code), but choose one of those for now; 
New York. (212) 422-8820; or San Francisco, (415) 
296-0375. When the modem connects, press Ctrl-C. 

At the USER ID prompt, enter 1 77000,5000. At the 
PASSWORD prompt, enter PC*MAGNET. At the 
ENTER USER AGREEMENT NUMBER prompt, enter 

Z10D8900. CompuServe members can log on by 
entering GO PCMAGNET at any CompuServe prompt. 
Once you've joined, you can find a local access 
number by entering GO PHONES from any prompt. 

For more information, call (212) 503-5108. 

PERMISSIONS, REPRINTS 
Material in this publication may not be reproduced in 
any form without permission. If you want to quote from 
an article or use PC Magazine's logo in conjunction 
with an Editor's Choice designation, write Jean 
Lamensdorf, Licensirtg Director; for information on 
reprints, write Jennifer Locke. 

SUBSCRIPTION QUESTIONS 
If you want to subscribe to PC Magazine, if you have a 
question about your subscription, or If you're moving, 
call or write: PC Magazine. P.O. Box 54093, Boulder. 
CO 80322; (800) 289-0429. A 1-year subscription (22 
issues) costs $44.97. Canada and foreign: add $31.00 
per year. New subscriptions and address changes take 
6 to 8 weeks to process. For back issues, write Felicia 
Hunter, Back Issues Department. PC Magazine, P.O. 
Box 5999. Cherry Hill, NJ 08034. Send ^ per issue 
(check or money order); $9 outside the U.S. 

PC MAGAZINE REVIEWS 

Except where noted: All PC Magazine reviews are of 
currently available products. Comparative reviews are 
arranged alphabetically by product name for software, 
by company name for hardware. Software is free from 
copy protection. On benchmark test charts, shorter 
bars indicate faster products (less time to complete a 
task). Benchmark and performance 
tests are run on 8-MHz IBM PC ATs. 
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Swell. 

The developers are 
all over your mini. 
Which is all well and 
good, as long as you 
have another machine 
for production stuff. But 
you don’t. So your mini 
b(^s down. And who 
do people complain to? 
You. Before you know 
it, the whole world’s 
on your case to buy 
another mini. 

No problem. What’s 
another $500,000 out 
of your budget? 


Professional ORACLE* on a PC 
is exactly like ORACLE on a mini 
or mainframe. Same tools, same 
documentation, same everything. 

Which means anything developers 
can do on the mini, they can now do 
on a PC. Only faster. And without 
slowing down the production system. 

And with no changes, they can port 
the new application to the mini. 

You can have Professional ORACLE 
for only $1,299. Or the TVial Version 
for $199. 

Which frees up the mini to be 
what it was meant to be— a production 
platform. 

And if, after 30 days, you’re not 
happy, send it back for a full refund. 

Call 1-800-ORACLE1, Ext. 4455 
to order. And enter the computing 
environment of the 90’s. 

ORACLG* 

Compalibility ■ Portability * Connect^ility 


Develop with ORACLE on the PC, instead. Call 1-800-ORACLE 1, Ext. 4455. 
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We’re Changiiig The Way 
^mputers SiickUp! 

We do things differently at Austin Computer Service Engineer to your desk to fix your 


Systems. 

We give you fully-loaded systems without 
loaded prices. Now you can get a 
lot more computer for a lot less 
money. 


High Performance 

Austin Computers uses the 
latest high-tech components: 
Memory Caching, Shadow RAM, 
and Integrated I/O. With the 
fastest RAM, fastest Video, and 
fastest Hard Drives, you get a real 
|T winner. PC 

] Magazine 



said it best when they 
presented the Editor’s 
Choice Award to our Austin 
286/12.5, “Austin Computer 
Systems has a winning 
combination of classy parts, 
smart design, high 
performance and aggressive 
pricing, all backed by a GE On- 
Site Service Contract. How can 
you lose?” 


American-Made Quality 

Austin Computer Systems 
offers American-made 
computers that we’re proud to 
build and you’ll be proud to 
own. We custom build each 
computer to your specifications. 

Every system is thoroughly 
tested, burned-in, and checked through our 
Quality Assurance Lab before it is shipped 
to you. When computers are built this well, 
you won’t have any problems, but if you ever 
do . . . 

Free On-Site Service 

Every Austin Computer is backed with a full 
year of free on-site GE Service. We send a GE 







computer, usually the next day, without charge. 
We even offer extended GE on-site coverage, 
as an option, for up to five 
years. We also include a 
Toll-Free Hotline Service. ^ 

If you have questions or 
problems, just call us. Our Service 
Specialists are here, 6 days a week, 
to help you. 

Aggressive Pricing 
We keep our prices down to give 
you the best computer for the best 
value in the market. 


Low Monthly Payments 
Owning an Austin 
Computer System is easy with 
payments starting as low as 
$54.00 per month. Use our 
New Austin Credit Card or 
Business Leasing Plan. 

Just call and we’ll take your 
application over the phone in 
minutes. Individual accounts can 
be approved in as little as 1 
hour! Business Leases take just 
1 day! 

Of course, we still take major 
credit cards, C.O.D.’s, qualified 
Purchase Orders, and Personal 
Checks using our new Telecheck 
Service. 




30 Day Free Trial 

We guarantee complete satisfaction. If you’re 
not satisfied, for any reason, just send it back 
and we will refund your hardware purchase 
price. 

So call us today at 1-800-752-1577. Because 
anyway you stack it, Austin Computer Systems 
comes out on top. 






Austin 286/12.5 Includes: 

•Intt 12i MH 2 80286 ProcessffilM RAM ( 0 ^ 

■S 16^ Eipansun SUs (U an) alMlit VGA [)i$pli)r Aitapto 
■Shadw IVUI Cacting (NOS Cvhing) 1 ^ 

■Roppy Drive 0.r 1.44M6 or 5.2S' 1.2M6) lEMS LIMM 4.0 Support 
tEntoncod 101 KeytioanI ■ IDE Hard Drive Cont^ 
■2SenilPorfii1PmllelPDiti1 PS/2 House Pori 
■Clock w(h Binery Bactajp 180287 ttalh 
■Airiericari4ilaiM MoOierfioard iUsers 8 Technk^ 

■Phoeim BIOS iBuill-in Setup Prognrn iFufly DOS & OS/2 Compatible 
■FREE 1 Year K On-Sik Service eSO O 9 Sabslaction Guaraike 



Austin 386/SX Includes: 

■W 80386 SX ProcessorilMB RAM (optional 2> or 8 M^ 

■IDE or ESDI Controler Card ■1S«I VGA Oispiay Adapter 
■Shadow RAM Catfiiio [BIOS Cadwig) se-ie Bit Slots art 
■Poppy Drive (3.5’ 1.44 MB or 5.25’ 1.2 MB) OEMS LIMM 4.0 Support 
■Enhanced 101 Keyboard ^2 Seiial Ports & 1 Pvallel Port 
■Clock with Battery Badoip ■B0387/SX Math Co-Pmes^ 
■Amencari^lade MolheiBoard wUsers & TecMcal Ret^ 

■Buin-in Sehjp Program iFily DOS & 0$/2 CompatM 
■FFCE I Year GE OrvSife Servkx ■30 Day Sabstacbon Guarantee 



Austin 386/20 Includes: 

■ Mel 803B6 20 hK Processor ■ 1 MB RAN (opionil 2,4 or 8HBj 
■1MI VGA Oispliy AdvM ■64K StNc RAM Qacrt @ 35 Nm's 
■30 MHr Ptrfernance Riling ■l-SE Bd, 6-16 Bt. 1-8 Bit SMs 
■Poppy Drive (3.5’ 1.44 MB or 5.25* 1.2 MB) ■« or ESDI Coiilioler 
■Enhanced 101 Keyboard ■Serial Ports 8 IParaW Port 
■Clock iM Battiy Badov ■80387 M* C(M>roc^ 
■AriRhcM^laik ModierBoerd ■Users 8 TectncN Reterei^ 

■Bull^ Setv Program ■Fiiy Urn 8 0$/2 Connote 
■FRS 1 Yev GE Dn-Sde Service ■X Day Sabstadon Guaranlee 


Sbmline chassis also available 

Payrmenli Starting as foiir M IS4.00 per month* 


aiMISS/tS.ShtewMiWi— ilSMelMai 


ChoOMHard Drtvw 

Choost Montor & VUm Adaotsr Card 

40 MB HO (28 ms 1:1) 

VGA Mono- 
chfomg 

SI 795 

VGA Color 
(640x480) 
S1995 

VGA Color 
(800 x 600) 
$2195 

72 MB HD (28 ms 1:1) 

S199S 

S2195 

$2395 

110 MB HO (IS ms 1:1) 

S2295 

$2495 

$2695 



Austin 286/16 Includes: 

■Haris 16 MHz 80286 Processor illC RAM (options 2 IS 
■5 IfrBil Eqansiim Slob (Fii Sia) elMrt VGA Dsptay Adapter 
■Shadow RAM Crtang (BIOS Cacrtig) ■ 8 K Hid) ^ 

■Floppy Drive (3.S‘ 1.44MB or 5.25’ 1 .2MB) ■EMS LIMM 4.0 Support 

■ErVanced 101 KeyburdwtOEHvdOrivtODntnillei Adapter 

■2 Serial Ports 8 IParaW Port ■I PS/2 Mouse Port 
■Clock with Baflety Backw eSISS? Math Co^>rocesso^ 
■Arnerican^ MottierBoard ■Users 8 TecrticN Rel^ 

■Bult-in Setup Program ■Ftly DOS and OS/2 Compabble 
■FRS1 Year GEOn^ Service eX Day Sabsiacbon Guarantee 

Sbrrine chassis akso available 

Payrments ttarting as four as $57.00 per month* 


AMiiBiss/iiMwmitiMMimlwe 


Choose Hard Drrve 

Choose MoArtor 8 VkMo 

Adapter Cerd 


VGA Mono- 

VGA Color 

VGA Color 


chrome 

:640x4B0| 

(800 x 600) 

40 MB HD (28 ms 1:1) 

$1895 

$2095 

$2295 

72 MB HO (28 ms 1:1) 

$2095 

$2295 

$2495 

110 MB HO (15ms1:1) 

$2395 

$2595 

$2795 


Pajrmants starting as Jow as $60.00 per month.* 


AumjM/sxPrtwmerbiwwnimiiuui 


Choose Hard Onve 

Choose Monitor & Vtdeo 

Adapter Card 


Mono- 

VGA Color 

VGA Color 


chrome 

640 x 480] 

(800 x 600) 

40 MB HD (28 ms 1:1) 

$1995 

$2495 

$2695 

72 MB HD (28 ms1:1) 

$2295 

$2795 

$2995 

110 MB HO (1Sms1;1) 

$2495 

$2995 

$3195 

160 MB HO (18 ms ESDI) 

$2795 

$3295 

$3495 



Austin 386/33 Includes: 

lintel 33 MHz 80366 Processor i1 MB RAM (optional 2,4.8 or I6M6) 

ihW X MHz 82385 Cache Controler ■55.2 Ift Perkxrn^ 

■Direct Map 32K Stabc RAM Cache tunning a 25 Nano's 
■IDE or ESDI Controller Card ■Shadow RAM Crting (BIOS Cacrtig) 
■1-32 Bit High Speed MenwrySW. 5-16 Bit SMseit 2-8 Bit Slots 
■Floppy DrM(3.5‘ 1.44 MB or 5.25’ 1. 2Me) 

■Enhanced 101 Keyboard ^2 Serial Ports 8 1 Paralel Port 
■80X7 8 Wertek Math Co-Processor Support BClock wiSi Balleiy Backup 
■Amencan4ilade MotherBoard iTechnical Reference Manitf 
■Built-in Setup Program ■FuBy Unix 8 OS/2 CompMible 
■FREE 1 Year GE On-SilB Service aX [My Sabslacbon Guarantee 
Ptjfnmtt ttarting as tour at t1Z9M pat month 
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Choose Hard Onve 

Choose Montor & Video 

Adaptor Card 


Mono- 

VGA Color 

VGA Color 


chrome 

640x4801 

(800 x 600) 

40 MB HO (28 ms 1:1) 

$4295 

$4795 

$4995 

72 MB HO (28 ms 1:1) 

$4495 

$4995 

$5195 

110 MB HD (15ms1:1) 

$4695 

$5295 

$5495 

160 MB HO (18 ms ESDI) 

$5095 

$5595 

$5795 


Payrments starting as toir at $75JN) per month* 


AtNM mas ctMw Prtw litMi wMii imi Rail 


Choose Hard Ortvt 

Choose Monitor $ V)dto 

Adapter Card 


Mono- 

VGA Color 

VGA Color 


chrome 

640 x 480) 

(800 x 600) 

40 MB HO (28 ms 1:1) 

$2495 

$2995 

$3195 

72 MB HO (28 ms 1:1) 

$2695 

$3295 

$3495 

110 MB HO (15ms1:1) 

$3095 

$3595 

$3795 

160 MB HO (18 ms ESDI) 

$3395 

$3695 

$4095 


Easy Ways To Buy 

Owning an Austin Computer is 
easy with our new Austin Credit 
Card or Business Leasing Plaa Of 
course, we still take Major Credit 
Cards, C.O.D.’s, Qualified Purchase 
Orders, and Personal Checks using 
our new Telecheck Service. 

What’s New At Austin 

Call us about our VAR Program. 

Come see us at COMDEX, 

Nov. 13-17, Riviera Hotel, Booth 

R8727.®COffll>CH7Fal'89 


Call And Order Today! 

1-800-752-1577 



/usriN 

'COMPUTER 

SYSTEMS 


Fu Onlns (512) 454-1357 ■ Onrseas (512) 458-5106 

Canada 1-800-8274ACS 

Moo-Fri 8am-7pin ■ Sat lOaD-Sfxn CST 
1(300 Metric ^ ■ Austn, TX 78758 


Awstn ConiMiBr tetvns is a ragatmU tmla mart <4 Austn CompuM* Systwns ComoH wO Pw Compaq logo an tradsmafks ol Compaq Compubr ConooPon. (M and (ht CM logo an tndqn a rta of (M ComptMr Corporation GE CompuMr 
StrvKas. G£ and tN GE logo in at tndnwts o< IN GamN ElKlnc Corporadon. Prfcss and ipaaAcsBoni art tubitcl to (Nnge •nhoul nodct. Atolin CompMtr S)Mmi cannoi N ntpo ntW t tor vrort m typograpN or pnolegripN Snppmg 
cNrgts are rwA-rtfundaM ' Prices indicated an based on an individual monthiy revoNrtg credit account Call tor compieti detw about hnarang and leasing programs. 
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Wl ly £vcrex is tlinving in an 
environment wliere otlier computer companies don’t. 



■ hen the winds of change blow 
through the computer industry, 
manufacturers too rigid to adapt fall 
fast, .jjf On the other hand, Everex, a young 
American computer company, has not only 
weathered change during its first six years, it 
has thrived. Our comjxiunded annual growth 
rate is an astonishing 244%, while the rest ot 
the industry managed but 20%. .jfi How did 
we do that? First, we developied diverse product 
lines that insulate us from downturns in any 


one product area. And let us capitalize on 
high growth areas. Our products include a 
complete line of STEP"‘286 and 386'"based PCs, 
which are compatible with industry standards 
and the fastest in their respective classes. As 
well as a broad family of IBM- and Macintosh- 
compatible peripherals, including tape back- 
up systems, modems, desktop publishing 
products, plus graphics, memory and network 
boards, .jfi Second, our strong R&D focus 
gives us a technological edge in the race to 




seize emerging market opp'ortii- 
nities. Third, we’ve developed 
systems that keep us extremely close 
to the marketplace, and enable ns to 
resptmd to changes in demand at a 
moment s notice. Using an army ot 
telemarketers, we re m constant con- — 
tact vN'ith cuir nationwide network irt 
Everex resellers. Which keeps us on 
top ot demand, literally, hour bv hour. And 
our flexible zero response manufacturing 



systems can be expanded or recon- 
figured almost instantly to match 
demand, What's the net result of 

all this? A verv successful computer 
company that you can count on to 
keep pace with your needs, no matter 
which wav the wind blows. Jt 
For more information on Everex 
and Its computer products, or the 
name of an Everex Reseller in your area, call 

i-8oo-5M-4ssi. =^EVEREX— 
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Etmt and STEP m trMicmirks 1 4 Etrrrt ^ 
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pay for a LAN solution 
that’s bigger than your problem? 


Price, performance, simplicity 
make MainLan the ideal small- 
office network 


You can have a small LAN without 
the huge investment or the mind- 
boggling complexity demanded by 
the expensive big-network “industry 
leaders." And, you can do it with- 
out sacrificing any of the functions 
you have a right to expect from a 
full-featured LAN. 


CJIGIBIZI 


\ £ 


V. 


$4990 




For the Starter Set — two 
network boards. 16.S feet 
of shielded cable with 
terminators, software 
and manual. 




*199 






For the Extension Pack — 
another board and another 
cable. Order orte for each 
PC you add to the network . 


The answer is MainLan, from 
US Sage. MainLan is industry- 
standard NETBIOS compatible. 
MainLan has all the speed 
(4 mbps) your small network needs. 
MainLan provides file transfer, disk 
and printer sharing, E mail, data 
security and network management 
without a dedicated server. And 
MainLan requires as little as 50K 
to operate. 

Best of all, MainLan is very simple 
to install and use Yju can install the 
boards and software in 15 minutes 
or less and run your multi-user 
applications right away! 

MainLan, winner of a major 
British PC award in 1988, has the 
backing and the technical expertise 
of the Sage Group, the United 
Kingdom's market-share leader in 
low-cost LANs and PC software. 
Contact US Sage for further details 



and the dealer or distributor 
nearest you. 

US Sage, 2005 Tree Fork Lane, 
Suite 125, Longwood, FL 32750. 
Phone 407/331-4400; 

FAX 407/331-4406. 


MainLair 

The Big Breakthrough 
in Small Networks 

800 * 999*6770 
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Letters 



HEAVEN CAN WAIT 

Although I usually find John C. Dvorak's 
columns thought-provoking, his remarks 
in the August issue (John C. Dvorak, PC 
Magazine, August 1989) were way off 
base. While telling us that 8088-based 
PCs are obsolete, Dvorak fails to consider 
the very ways these machines are used. 

Many small businesses use XT-class 
computers to run typical business pro- 
grams, such as small spreadsheets, word 
processors, or Inventory packages. In these 
environments, the computer Is used for 
perhaps 1 5 minutes a day. Just as a typi- 
cal commuter doesn't drive a Ferrari, a 
typical computer user doesn't need a 33- 
MHz 80386 screamer. Maybe Mr. Dvorak 
could cut the 8088 some slack and recog- 
nize it for what it is — a Chevy pickup in a 
world of Corvettes. 

Ronald Hicks 
Sheboygan, Wisconsin 


Yes, 8088 and 80286 machines are slow- 
tech. dull, and lacking any sort of glamour, 
but they are far from antiques, and they 
still pack a lot of useful computing power. 
There are thousands of small businesses 
and nonprofit organizations around the 
country that can make good use of an old 
PC-XT. It doesn't take 8MB of memory 
and a color monitor to run thousands of 
Inexpensive and invaluable software pack- 
ages. Schools, too, can benefit from the 
8088. 

Dvorak should keep in mind that some- 
times the latest technology is not required 
to do business effectively. A nickel pencil 
has always been a relatively primitive output 
device, but you can still write a powerful 
letter with it. 

John Buginas 

El Cerrito, California 

iHj so WHAT IF IT’S A LITTLE SLOW? 
IS Once again you have panned NEC. 
specifically the NEC PowerMate SX, in 
your August roundup of 14 SX-based 386 
machines ("Out in Force: 14 Machines 
with the SX Promise," PC Magazine, August 


1989). In that review, you state that the 
PowerMate SX was one of the slowest 
performers at one of the highest prices. 
You also state that the NEC machine 
ranked among the highest in quality and 
construction. One would think that this 
latter observation is of more Importance, 
since many of the cheaper, faster clones 
are as reliable as an Italian sports car — 
always in the shop for repairs. 

I'll take my NEC, knowing that it will 
stick around for a while. 

Brian Welch 

Springfield, Massachusetts 

a WHEN ITS SIZE THAT COUNTS 
To paraphrase John C. Dvorak, while 
I wouldn't call the 28 or so pages devoted 
to monochrome VGA monitors in your Au- 
gust 1989 issue completely "wasted," they 
do miss the point (“VGA for the Budget- 
Minded "). In an age of color chauvinism, 
the compelling reason for going mono- 
chrome is size, as in full-page (at about 
one-third or half the cost of a comparable 
high-resolution color setup). 

My eyes aren't getting any younger, 
and I doubt that yours are, either. There's 


just no way I would go back to any dinky 
little landscape screen, Kodachrome or 
mono-, no matter what the savings. Ease 
of vision is worth infinitely more. Try a 
page-size monitor once and you'll see 
what I mean. 

Dennis Stacy 
San Antonio, Texas 


IN COD WE TRUST 
I was disappointed by your failure in 
the recent article on mail-order hard disks 
to talk straight about the best way for a 
mail-order customer to guarantee satis- 
faction (“Fast, Easy, Risk-Free: Buying 
Hard Disks by Mail,” PC Magazine, June 
27, 1 989). It's called “cash on delivery." A 
$7 COD fee — and a courteous front-porch 
inspection of merchandise — ensures that 
the product I get is exactly what I ordered. 
I won't do a first-time mall order by any 
other means. 

While customers are grateful to have 
COD, it's no secret that most mail-order 
houses wish it would just go away. Yes. 
there are those who welch on COD and 
cause vendors grief, but there are also 
countless honest customers who are happy 
to pay for what they order but at the same 
time are loath to offer cash or credit cards 
up front to unfamiliar names from maga- 
zine advertisements. 

COD Is not about to disappear, and no 
one who claims to represent the customer's 
best interest should try to ignore it. Apd 
while the mail-onfer houses don't like COD, 
almost all of them will do it. They do it 
because, in the long run, it pays. Ignoring 
or sneering at it is more likely to hurt both 
vendors and customers than to help them. 

Tony Finch 

Madison. Wisconsin 


GETTING A HANDLE 

ON THE SITUATION 

In his Counterpoint remarks about the 
Toshiba T1600 computer (“286 Laptops 
Compute en Route,” PC Magazine, July 
1989), Bill Machrone states that “the lack 
of a built-in handle makes a machine in 
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Letters 


this weight ciass unwieldy." This com- 
ment struck me as just a bit odd, as I was 
sitting next to my T1 600 whiie reading the 
article, and there is in fact a handle on the 
computer. Actually, It's more than just a 
handle — it also serves as a hand rest 
while you type. This is a feature that should 
be on more laptops, as it keeps the hands 
from tiring so quickly. 

Jeff Perriens 

Washington, DC 


Contrary to Bill Machrone’s 
statement, the Toshiba T1600 does 
indeed have a built-in handle at 
the front of the machine. PC Magazine 
regrets the error. 



A SECOND LOOK 

PC Magazine's feature on fiim re- 
corders ("From Screen to Siide — Afford- 
abiy," PC Magazine, February 28, 1989) 
contains testing and reporting errors 
concerning the performance of the Laser- 
graphics Film Recorder (LFR) and Pre- 
sentation Technologies' Montage FR1 film 
recorders. As this is the case, your 
readers' abiiity to select and purchase 
equipment on the basis of objective facts 
has been Impaired. 

We are happy to learn that indepen- 
dent retesting by PC Magazine acknowl- 
edged the error: while all other machines 
were tested at draft quality (2,000 lines of 
resolution) and a limited number of colors 
per slide (256 for the Matrix ProColor, the 
Editor's Choice), the LFR and the Mon- 
tage FR1 were tested at presentation quality 
(4,000 lines of resolution) and with 1 mil- 
lion possible colors per slide. 

The article erroneously stated that all 
recorders were tested under identical 
conditions. Fortunately, your new testing 
clearly showed Lasergraphics' LFR to be 
the fastest film recorder of all that were 
tested, and the Montage FR1 to be the 
second -fastest. 

Furthermore, we submit that it is an 
error to lead the reader who Is new to the 
use of film recorders into believing that 
draft-quality slides are, for all intents and 
purposes, good enough and therefore the 
basis upon which equipment should be 
selected. In a recent conversation with PC 
Magazine executives, it was agreed that 
presentation slides have a resolution of 
4,000 lines, not 2,000. 
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We at Lasergraphics and Presentation 
T echnologies respect the Editor's Choice, 
subjective as that decision may be. How- 
ever, In reporting the choice, some expla- 
nation should have been given for picking 
atilm recorder that is slow andean accom- 
modate only 256 colors in any one slide. 

Dr. M. Demetrescu 

Chairman and Chief Executive Officer 

Lasergraphics Inc. 

Irvine, California 

Howard F. Earhart 

President and Chief Executive Officer 

Presentation Technologies 

Sunnyvale, California 

iTy PC Magazine inadvertently tested 
4 n the Lasergraphics Film Recorder 
yfflS and Presentation Technologies’ 
Montage FRI, which share a common 
imaging board (Lasergraphics’ Rascol II) 
and software, at 4,(X)0-line (4K) resolution. 
The other film recorders were tested at 
2,000-line (2K) resolution. Retests by PC 
Labs at 2,000 lines show that the LFR and 
the Montage FRI returned faster times 
than all other tested units. Retest times are 
shown below, in seconds (shorter times 
mean better performance), for creating 
simple and complex text and graphics 
slides. The 4,000-line retest times are faster 
than the original published times because 
of engineering modifications made to the 
units since the original review. Use the 
“2K (retest)” times for comparison with 
the original test results. 
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Laiargraphlcs 
Film R*car(lw 


Plashed time 

130 

315 

215 

1.613 

4K (retest) 

86 

273 

166 

545 

2K (retest) 

49 

163 

113 

393 


Hontoge FRI 

Pubiished time 

204 

426 

253 

2,154 

4K (retest) 

122 

382 

217 

1,057 

2K (retest) 

73 

200 

131 

526 


BREATHING SPACE 

FOR THE DIGITS 

Regarding Bill Howard’s Counterpoint 
comments about the GRiDCase 1520 ("286 
Laptops Compute en Route," PC Maga- 
zine, July 1989), there are a couple of 
points we would like to clarify. 

The laptop was criticized for having a 
keyboard with keys spaced too close to- 





OUTSTANDING VALUE! 

THOROUGHBRED PERFORMANCE! 



Reliant 286 Systems 

Stmianl Fiiliras: 

' 12MHz. 16MHz. or 20MHz 80286 Ptocassor 

• 1MB/2MB RAM EzpaiMUble la AMB OH Syolem Board 

• F^ge Interleaved Memory Architecture 

> Advanced Chipt A iachnalo(y NEAT Chip Set 

• 3S4K Shadow RAM Caching for BIOS 

> 1.ZMB S.2S' or 1.44MB 3.5* Dlik Drive 

• Fast Aeceaa Hard Driva (32MB or 65MB) 

• 1:1 Interleave 16-Blt Controller 

• Fast 800 KB/sec Data Transfer Rate 

> 32K Hlgfi Speed Hard Drive Cache 

• Paradise 16 Plus 16-Bit VGA Card 

• 14' VGA Color Monitor (640 x 4B0) 

• Tactile 101 Key Enhanced Keyboard 

• 80287 Math Co-Processor Support 

• 2 Serial. 1 Parallel. & 1 Game Port 

• Fully DOS. Unix. 6 OS/2 Compatible 

$1795 
$2145 
$2245 


Raliant 286'* 1MB RAM 

14* VGA Color Monitor 
32MB Hard Drive 

Reliant 286" 2MB RAM 

14’ VGA Color Monitor 
65MB Hard Drive 
Reliant 286" 2MB RAM 
14’VGA Color Monitor 
65MB Hard Drive 


Reliant 386 Systems 

standard Featuras: 


• Intel 20MHz or 2SMHz 80386 Processor 

> 1MB RAM Expandable to 8MB on System Board 

• Page Interleaved Memory Architecture 

• Advanced Chips t Ibchnology NEAT Chip Sot 

• 384K Shadow RAM Caching for BIOS 

• 1.2MB S.25-lnch Hoppy Dish Drive 

• 1.44MB 3.6-inch Hoppy Olih Drive 

• FSft Scene eSMB-ZZm Herd Drive 

• 1:1 Interleave 16-Blt Controller 

• Fast 800 KB/sec Data Transfer Rate 

• 32K High Speed Hard Drive Cache 

• 14' Seiko 1430 SV6A/S514A Monllor 

• ATI VGA Wonder Card IB-BH with 61ZK 

• Tactile 101 Key Enhanced Keyboard 

• 80287. 80387. S Weitek Co-Processor Support 

• 2 Serial. 1 F^rallel. & 1 Gams Port 

• Fully DOS. Unix. S OS/2 Compabble 


Raliant 388" 1MB RAM 

14* SVGA (1024 x 768) Monitor 
6SMB (22ms) Hard Drive 

Raliant 3B6" 1MB RAM 

14’ SVGA (1024 x 768) Monitor 
65MB (22ms) Hard Drive 


$2895 

$3095 


4MB RAM Upgrade Only $400 

110 Meg Hard Drive Upgrade Only $250 


Concorde Graphics 
Workstations 

standard Featuras: 


Flash Cache 386 
Systems 

standard Features: 


• 80286 or 80386 Processor @ Zero Wait State 

• Expandable to 4MB/8MB on Syalom Board 

• Page Interleaved Memory Architecture 

• Advanced Chips A Tschnology NEAT Chip Set 

• 384K Shadow RAM Caching for BIOS 

• 1.2MB S.2S-lnch Floppy Disk Drive 

• 1.44MB 3.5-Inch Floppy Disk Drive 

• Feat Accou 65MB-22ms Hard Drive 

• 1:1 Interleave 16-Bit Controller 

• Fast 800 KB/sec Data Transfer Rate 

• 32K High Speed Hard Drive Cache 

• 14' SoIlD 1430 SVGA/851U Monitor 

• ATI VGA Wonder Cord 16-Bil vrith 512K 

• Tactile 101 Key Enhanced Keyboard 

• MS Compabble 3-6utton Mouse 

• 2 Serial. 1 Parallel. A 1 Game Port 

• Desk Top Verbcal System Enclosure 

• Dr. Halo III Graphics Software 

• Fully DOS. Unix A OS/2 Compatible 


Concorde 286" 2MB RAM 

14' SVGA (1024 x 768) Monitor 
65MB (22ms) Hard Drive 
Concorde 388" 1MB RAM 
14’ SVGA (1024 x 768) Monitor 
65MB (22ms) Hard Drive 


$2695 

$2995 


4MB RAM Upgrade Only 3400 

110 Meg Hard Drive Upgrade Only $250 

150 Msg ESDI Hard Drive Upgrade Add $700 


• Top Rated Mylox/AMI 300 System Board 

• Intel 20MHz. 25MHz. or 33MHz 80386 Processor 

• 64K Static RAM Cache @ 20 Nsnob 

• Eight Layer Design Made In U.S.A. 

• 1MB of 32-Bit RAM / Up To SMB on Board 

• Page Interleave Memory Architecture 

• 1.2MB S.25-inch Hoppy Disk Drive 

• 1.44MB 3.S-lnch Hoppy Disk Drive 

• FaM Access 6SMB-22ms Hard Drive 

• 1:1 Interleave 16-Blt Controller 

• Fast 800 KB/sec Data Transfer Rate 

• 32K High Speed Hard Drive Cache 

• 14’ Salko 1430 SVGA4S14A Monitor 

• ATI VGA wonder Card IB-BH wiHi 512K 

• Tactile 101 Key Enhanced Keyboard 

• 2 Serial. 1 Parallel Port. A 1 Game Port 

• Desk Side Verbcal System Enclosure 

• 80387 A Weitek Math Co-processor Support 

• 2 War Warranty on System Board 

• Fully DOS. Unix A OS/2 Compabble 

Hash Cache 300" 1MB RAM 

14' SVGA (1024 X 768) MonHor 
65MB (22ms) Hard Drive 

Hash Cache 386” 1MB RAM 
14' SVGA (1024x768) Monitor 
65MB (22ms) Hard Drive 

Flash Cache 386” 4MB RAM 

14’ SVGA (1024 X 768) Monitor 
65MB (22ms) Hard Drive 


$3395 

$3995 

$5845 


CompletB IIdb of video and haid drive configurations available for all systems. 


ORDER NOW 

■ Custom Configurations Available 

• 30 Day Money Back Guarantee 

• System Board Upgrade Guarantee 

• 15 Month Warranty Rirts & Labor 

• Lifetime Toll Free Tech Support 

• Prompt 48 Hour Shipping 

MoTKlay - Friday 7:00 AM to 7:00 PM (PST) 
Saturday lOiX) AM to 4:00 PM (PST) 

Technical Support 

Monday * Friday 8:00 AM to 5:00 PM 
Saturday 10:00 AM to 4:00 PM 

We accept Mastercard, NTisa, (No Surcharge), 
AMEX (3% surcharge), cashi^ check, c^, 
or money order. 30 Day Money Back Guarantee 
does not ir)ciude shipping charges. All prices 
subiect to change without notice. 


BUY WITH CONFIDENCE 

1 - 800 - 678-2799 

FOR INFO: (602) 345-6151 
FAX (602) 345-0110 



TRI-STAR 

COMPUTERS 

1520 W Mineral Rd Tempe. A2 65283 
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WYSIWYG. What you see on screen. . . 


...is exactly lohttt you gel on paper. 



0|f niliig* niay cost 
^bflgFutora Fortune 

lthasbcenroughly68yeafs 
. since FFC last created new fof- 
?J&* . tunes. But In light of the new 
logo and the whole new look 
brought to the company In the 
past year, the board of direc- 
tors has unanimously voted to 
replace the old fortunes. Presi- 
dent Jim Dearing explained, 
•As we exit the 1990’s, people 
no longer believe in the same 
old lines, irs lime 10 Change'. 


An entire environment that lets 



TSTTTTTT 









ta whan ear trwle dlnp<* *■ 
pbccd oa chc cookk. A* cbc iiowt 

me, h k Impoftant to p<ai dew* 


plJccouM to oD-tm- 


binet lot the month ol August 


ind a nUabfe au pair 

itnportarucallonyot4rcarpbont. 


evoyaievdiols 
usiiig\Mn(tows 
aipLcaticxis on 
a^-time basis 
tojAeasestc^ 


surgry liJU spirits as wcU as wrinUes. • 
uM never retum/r om maternity leave. 
tsil is a ibing qflhe past. Invest in a car soon 
rest in real estate will onfy lead to frustration 
wosper as will your accountant, 
tnisbes second nobody remembm. 


mi do amazing things— like this—simply. 




The trouble with using Windows™ applications 
every once in a while, is that yoifie only amazingly pro- 
ductive every once in a while. 

This has got to stop. Which is why 
ther^ the Microsoft* Wmdows envi- 
rerment— the first and onlygn^fife^ 
environment to let you work with 
multiple Windows or DOS applica- 
tions without ever closing a sin^e 
file, or quitting a single program. 

You m^ never see your 
C prompt agaia Just give Microsoft Wmdows a 40-hour 
work vroek and you’ll be pointing, clicking, cutting, 
pasting and flying throu^ your work with the greatest 
of ease. Cut from a spreadsheet and paste onto a word 
processing document— without scissors and a copy 
machine. Exchange infixmatkxi, link files arid programs, 
then watch your data get updated automatically, or if 
you prefer, at your command. 

Call us at (800) 541-1261, Dept J88 for more facts 
about how Wmdows can open up ck»rs, and for our free 
Windows Shopping Catalog 

And see how the only way to get the most out of 
your WiiKlows, is to look into ours. 


Mbrosoft 

Making it all make sense' 


CiutDoen iDiide te SO Uiuled Sum. all <800) S41-1261. Dept. J68. In Canada, call (416) 673-9811. Outside the 
U.S and Canada, al (206) 882-8661. 0 1989 Microsoft Corporation. All lights merved Mkitooft and the Mkn^t 
logo are regiaterad trademarks and Mahttgif a// iwiArsmr and Windows are trademarks of Microsoft Corporation. 



Master of 
Business Art. 



(imph Ptiis cnxtiiK t‘w-<tih hnifi ft» MtitrOc. 

-- " VkledShou. (Xi.M. hisiSKript" u»tl HP I'littHH pnnh'rs. <imljilni nxorth'rs 

G et your MBA in business 

graphics with the award- 
winning Micrografx’ Graph Plusr^ 

Graph Plus elevates your ideas to 
a degree of sophistication once 
available only from professional 
graphic service bureaus. Your data 
is instantly transformed into 
dazzling charts, illustrations, 
overheads, and slides with the 
program that both PC Magazine 
and InfoWorld voted as best in 
its class. 

COypngXC IBM MiocBr» i WC WoBgrri 4 ■ iijii m 

HWM ■ ■ BManwt o> SPC me Mnn • a noimali at AQFAM»i< VMaSt<o«) • a iraiiamvk o> OonarM Pwamovea Me PaMggM 4 a raga i ara a aaoamao at *aae> S > »l t»n« nt 
Pa«HJai 4 a aaaamaiaat tiaaaaB Pataara «<( Maa«'p'04uc«MinMamaAao> tw rawacM mantMetunra 


Compare Graph Plus with Harvard 
or any other business graphics 
program. For ease of use, power, 
and flexibility, we think you’ll agree 
that Graph Plus is the obvious 
choice. Call us at 800/272-3729 for 
a Graph Plus demonstration disk. 

Graph Plus. 

The Art of Business. 


I iraoatnark anP fa Uc>ograti >000 P'P Ucregrali Orvn PM ata Vaoanaika at Hoagrahi Itic 


MICROGRAFX* 

1303 Arapaho a RtcharOaon. TX 75061 a 2U/ 234-1769 a 600/272-3729 
Surrey HouM a 34 EOan Street a Kingnon. Surrey a 01-547 1636 
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Letters 


gather, when in fact the keys are actually 
positioned 25 inches apart, the same distarx£ 
found on standard desktop keypads. 

Furthermore, while it is true that the 
GRiDCase 1520 does not accommodate 
standard expansion cards, it does accept 
proprietary EGA/VGA, Ethernet, serial 
adapters, and 3270 cartridges that are 
inserted into the rear of the computer. 

The GRiDCase 1535 EXP. an 80386- 
based iaptop, accommodates one XT- and 
one AT-compatible expansion card. 

Rich Lull 

Director, Marketing Services 

GRiD Systems Corp. 

Fremont, California 

AND ON THE SEVENTH DAY . . . 

■J IT WAS STILL PRINTING OUT 
I enjoyed reading about forms-generation 
software in your June 13, 1989, issue 
("Forms Software Fills in the Blanks"), 
However, I was surprised by your Editor's 
Choice of Per-.FORM, a program that took 
4 minutes and 50 seconds to print out a 
sample form. 

A program that turns my 8-page-per- 
minute laser printer into a 5-minute-per- 
page laser printer is not making the best 
use of my investment. On the other hand, 
I have found that a forms compiler can 
create a moderately complex form that will 
take only a few seconds to print. 

WYSIWYG appears to save time in 
creating a form at the cost of increasing 
the time it takes to print it. If I am creating 
a form that will be printed only 50 to 100 
times, then WYSIWYG might be the way 
to go. But if the form will be printed hun- 
dreds or thousands of times, the extra few 
minutes it takes to create the form with an 
"ungainly" compiler will be repaid many 
times over. 

N. C. Werner 

Prince George, British Columbia 

Canada 

IF AT FIRST IT WON'T INSTALL . . . 

I take exception to Jay Munro's letter 
(Letters, PC Magazine, July 1989) in which 
he claims that the automated INSTALL 
program for OS/2 does not work, I believe 
that there must be something missing from 
the picture he paints. 

I say this because I have recently in- 
stalled OS/2 on over 50 IBM PS/2 Model 
70s without encountering a single prob- 


lem. The automated INSTALL program 
worked perfectly. Then again, I used IBM's 
OS/2 Extended Edition 1.1 on an IBM 
machine. Perhaps Mr. Munro was using a 
version of OS/2 from a hardware manu- 
facturer that was not as thorough as IBM in 
its installation routines. 

Richard Curry 
Garland, Texas 

LEARN LOTUS AND 
FLATTEN THAT STOMACH 

John Dvorak sure hit the nail on the head 
in your August 1989 issue (Inside Track) 
when he talked about how to do weight 
training with computer books. 

I thought these tomes were really get- 
ting heavy when I purchased Miriam Liskin's 
Advanced dBASE Programming at 901 
pages. Then I picked up Greg Han/ey's 
Lotus 1-2-3 Desktop Companion, which 
weighs in at 976 pages. 

But the one that finally did it was none 
other than PC Magazine's own DOS Power 
Tools. This cube of a book contains 1 ,275 
pages and a floppy dIskI 
Jack Thompson 
Arlington, Virginia 

ll^,| C-ING IS BELIEVING 
■ Congratulations on producing utili- 
ties and source listings using the C lan- 
guage. I'm pleased to see that you're 
adopting this wise policy for a language 
that is so popular in today's computer 
world. 

Jay Rogers 

Winston-Salem, North Carolina 


CORRECTIONS & AMPLIFICATIONS 


Because ol a pnxiuciion error, ihe 
following line 

S HELL-COMMAND. COtt /P /E:320 

was omilied from ihc letter “Gecting 
a Handle on the DOS Environment*' 
in the September 12. 1989. Tutor 
column. 


HOW TO WRITE TO PC MAGAZINE 


Send letters lo PC Magazine. One 
Park Avenue. New Y i.rk, NY I(X)I6. 
or upload to P</ MajiNel (see the ' ' By 
Mcxlem " sidetxir in Ihc I itililies column 
lor access information). All letters 
become the property of PC Maj’uzine 
and are subject to editing. ■ 

(X;T0BER31. 1989 PC MAGAZINE 




Interpreter for the IHM PC' 

PostScript’ 

Printer 

TILS5 

Gain access to your 
word processor's 
PostScript features: 
Font Scaling, Rotation, 
Kerning, Graphics, etc. 

GoScript - $195 • With 13 Fonts! 
GoScript Plus * $395 - With 35 Fonts! 

Both Include our High Quality, Scalable Outline Fonts 

Includes Drivers for: NEC Pinwriter; 

HP LaserJet ll/IID/-f. DeskJet/+. PaintJet; 
Canon LBP-8III/II. BubbleJet BJ130; 
Epson LQ and FX; Toshiba 24-Pin; 
Fujitsu DL 24-Pin; Panasonic KX-1 124; 
IBM ProPrinter. Quickwriter. Quietwriter III; 
Intel Visual Edge System: Siemens PT-90 

'Send a copy of your retail sales 
receipt with your GoScript 
registration card, and receive 

16 ADDITIONAL FONTS 
FREE 

Call for Details. Limit 1 per retail customer. 
Offer good through December 31, 1989. 

ORDER TODAY! 

Contact Your U)c^ Dealer 

or call the LaserGo Order Line 

(800) 783-2200 

In Canada, Contact: CDP Communications 
Toronto. ON. TEL; (416) 323-9666 FAX; (416) 323-3878 

^..laserGo, Inc 

( TEL: (619) 450-4600 

FAX: (619)450-9334 

9369-A Canoll Park Drive, San Diego, CA 92121 
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Our Swans 
make waves. 

The Swan line of computers is creating waves of 
excitement among computer users. One reason is 
price. Swan computers are true bargains, offering 
you the most for your investment. But price 
doesn’t tell the complete value story. 

Swan computers are solid, reliable performers 
... assembled by Tussey Computer Products, a 
solid, reliable company with a tradition of unsur- 
passed customer satisfaction. 

Swan computers are highly compatible. In fact, all Swan computers 
feature the top-rated Phoenix ROM BIOS to assure 100% PC compatibility. 

And the benefits keep coming, wave after wave . . . 

30-Day Satisfaction Guarantee 

If you're dissatisfied with any Swan brand name product, you can 
return it within 30 days from the date of shipment and get your money 
back. No questions asked.’* 

Toll-free Technical Support 

When you own a Swan, you can call our toll-free number and be in 
touch with our expert technical and service staff. They'll answer your 
questions and help you take fullest advantage of your system's capabilities. 
Full 1-Year Warranty 

Every Swan brand name product is backed by a full 1-year warranty on 
parts and labor. A second year of coverage is available through the Swan 
Extended Warranty (SEW). Ask for details when you order your Swan. 
Fast, Sure Delivery 

You want your Swan up and running and doing its job for you. Fast. 

So any order we receive before 4 p.m. EST is shipped the same day. Even 
orders received after 4 p.m. are shipped within 24-hours.** 

We also insure your order at no cost to you. And we don't charge your 
credit card until your order is actually shipped. 

Convenient On-Site Service 

Swan offers you the valuable option of on-site service from Sorbus*, 
a Bell Atlantic™ Company. When your computer needs serviced, an expe- 
rienced technician will be dispatched to your site quickly, minimizing 
downtime, maximizing convenience and value. 

Swans make waves in business and education. 

Swan offers a full line of services tailored to the needs of educational 
and corporate computer users. Call our Educational & Corporate Sales 
Department toll-free at 1-800-468-9044. Learn how a Swan can be a busi- 
ness animal ... or a teacher's pet. 

Swans make waves in the computer industry. 

With their compatibility, reliability and performance. Swans add up to 
value for their owners. So it’s no surprise that Swans are making waves in 
the computer industry. Waves that may make some competitors run for 
safer ground. 

Read what computer journals are saying 

" If you enjoy getting the most performance for your dollar, the Swan 

is a good alternative" to showy, mote expensive brand names. 

— Computer Shopper, April 1989 

"The excellent manual and 30-day money-back guarantee both indicate 

that Tussey Computer Products values customer service." — PC Resource 




"Tussey’s Swan 386/20 flies." 

— Computer Shopper, April 1989 
Gracefully combining power and perform- 
ance, this Swan has soared to the upper 
limits of today's technology. 

• 80386-20 20/8 MHz Norton St 22.0 

• MS-DOS', OS/2' & UNIX' Compatible 

• Phoenix BIOS 

• 1MB of 32-Bit RAM Expandable to 16MB 
of 32-Bit RAM 

• Shadow RAM for Video & BIOS 

• Memory Interleave for near 0 Wail Stale 

• 80287 & 80387 Co-processor Socket 

• 200W Power Supply 

• 5 Dethce Bays: 3 Exposed, 2 Internal 

• 1. 2MB 5.25~ or 1.44MB 3.5" Floppy Drive 

• Dual Floppy/Dual H.D. Controller 
w/l:l Interleazv 

• Ports: 2 Serial, 1 Parallel 

• 8 Expansion Slats: l)32-hil, 4) 16-bil, 

3/ 8-bll 

• Enhanced 101 Key Keyboard 

• Clock Calendar w/Battery Backup 

• Siivn Setup & Utilities Diskette 
Options: 

• 80287 or 80387 Co-processor 

• Upgrades: 2, 4, 8, 10 or 16MB 
•GW BASIC/MS-DOS add $89 


$1899 

Base System with Single Roppy, No Video 


386/20D 

VIDEO OPTIONS 

Include Monitor k Video Adapter 

Drive Options 

Mono 

14" Flat 
Mono 

VGA 

Mono 

VGA 

w/4SMB(28fns) 
tt 1:1 Interleave 

$2399 

$2448 

$2598 

$2898 

w/80MB(28ms) 

& 1:1 Interleave 

$2749 

$2798 

$2948 

$3248 

w/ISOMBdSms) 

FSIM w/l:1 Interleave 

$3394 

$3443 

$3593 

$3893 


Tower Case Option for 386/20 
w/230W power supply add $300 


’ Items relumed niu*i be as-new. wdhoul mndiftcatun or danwge 
All warranty cards, manuals and packaging must be included 
Return shipping must be be prepaid and insured, bearing a RA 
iRelum Aulhon/atKm) on the shipping label Sorry ... shipping 
charges and upgrade fees are not refundable 


** Custom configured systems may lake longer 




This system gives you 386 compatibility, 
power and performance ... at a 286 price. 

•S0386SX UfSMHz Norton 5117.6 

• MS-DOS*. OS/2* & UNIX* Compatible 

• Phoenix BIOS 

• 1MB RAM Expands to SMB on Systemboard 

• Shadou^ BIOS 

• Memory Interleave for near 0 Wait State 

• 80387SX Co-processor Socket 

• 200 W Poiver Supply 

• 4 Device Bays: 3 Exposed, 1 Internal 

• 1.2MB 5.25" or 1.44MB 3.5" Floppy Driiv 

• Dual Floppy/Dual H.D. Controller 
w/l:l Interleaiv 

• Ports: 1 Serial, 1 Parallel 

• 8 Expansion Slots: 6) 16-bit, 2) 8-bif 

• Enimnced 101 Key Keyboard 

• Clock Calendar wIBattery Backup 

• Suwn Setup & Utilities Diskette 
Options: 

• 80387SX Co-processor 

• Upgrades: 1.5, 2. 3, 4, 5, 6 or SMB 
•GW BASICIMS-DOS add $89 


$1399 

Base System with Single Roppy, No Video 


386SX 

VIDEO OPnONS 

Include Monitor & Video Adapter 

Drive Options 

Mono 

14" Flat 
Mono 

VGA 

Mono 

VGA 

Color 

w/32MB<40ms) 

$1799 

$1848 

$1998 

$2298 

w/48MB(28ms) 

& 1:1 Interleave 

$1899 

$2048 

$2198 

$2498 

w/80MB(2Hms) 

A 1:1 Interleave 

$2249 

$2298 

$2448 

$2748 

w/168MBtl5ms) 
ESOlw/l 1 Inltflcavi- 

$2894 

$2943 

$3093 

$3393 


You probably never thought you could 
get into a reliable business system this 
inexpensively. But with the 286/12, you 
can. Now. 

• 80286 12.5(6.25 MHz Norton SI 12.3 

• MS-DOS* & OS/2* Compatible 

• Phoenix BIOS 

• 512K RAM Expands to SMB on Systemboard 

• Shadow BIOS 

• 0 Wait State 

• 80287 Co-Processor Socket 

• 2(X)W Power Supply 

• 5 Device Bays: 3 Exposed, 2 Internal 

• 1.2MB 5.25" or 1.44MB 3.5" Floppy Drive 

• Dual Floppy/Dual H.D. Controller 

• Ports: 1 Serial, 1 Parallel 

• 8 Expansion Slots: 6) 16-bit, 2) 8-bit 

• Enhanced 101 Key Keyboard 

• Clock Calendar w/Battery Backup 

• Suwn Setup & Utilities Diskette 
Options: 

• 80287 Co-processor 

• Upgrade to 640K, 1, 2, 3 or SMB 

• GW BASIC/MS-DOS add $89 


$899 

Base System with Single Roppy, No Video 


286/12 

VIDEO OPTIONS 

indude Monitor 8c Video Adapter 

Drive Options 

Mono 

14" Flat 
Mono 

EGA 

VGA 

w/32MB(40nu) 
it 1:1 Interleave 

$1299 

$1348 

$1698 

$1798 

w/48MB(28ms) 

$1399 

$1448 

$1798 

$1898 

w/60MB(28ins) 

4t 1:1 Interleave 

$1749 

$1798 

$2148 

$2248 


The perfect budget-priced home com- 
puter. A solid, reliable, compatible per- 
former. 

• 10(4.77 MHz 8088-1 

• Phoenix BIOS 

• 640KofRAM 

• 0 Wail State 

• 8087 Co-Processor Socket 

• 150 W Power Supply 

• 4 Device Bays: 2 Exposed. 2 Internal 

• Single 360K Floppy Driiv 

• Ports: 1 Serial, 1 Parallel, 1 Game 

• 8 Expansion Slots 

• Enhanced 101 Key Keyboard 

• Clock Calendar u»/6ottery Backup 

• Sawn Setup & Utilities Diskette 
Options: 

• 8087 Co-processor 

• 3.5" Floppy Drive 

• GW BASICIMS-DOS add $89 


$549 

Base System with Single Roppy, No Video 


XTIO 

VIDEO OPTIONS 

Indude Monitor & Video Adapter 

Drive Options 

Mono* 

CGA 

EGA 

VGA 

Single Floppy 

$699 

$869 

$1098 

$1198 

Dual Floppies 

$779 

$949 

$1178 

$1278 

*w/32MB (40ins) 
Hard Drive 

$979 

$1149 

$1378 

$1478 


Includes Single 360K Floppy Drive 
Upgrade from 12“ to 14" Flat Screen, add $4^ 


ToordenNosurchargeonDiscover. Visa, MasterCard or AMEX. 

• Your credit card is not charged until your order is shipped. 
Shipping: 39 orS5 minimum for UPS Ground. Call for shipping 
charges on Express Air. APO, FPO, AK. HI and all foreign orders. 

• If part of your order it baefcordered, the remainder will be 
shipped UPS Ground. • Allow 2 weeks for personal and company 
checks to clear. • Defective items replac^ or repaired at our 
discretion- * PA deliveries add 69 sales tax. • Prices artd terms 
subject to change wi thout no hee. 


Open: Sa.m.-llp.m. M-F. 10a m.-Hp.m. Sat. 12p.m. -flp m. Si 



T U S S E Y 


j^(p) 

COMPUTER PRODUC f! 


Order Now Toll-Free 

1 - 800 - 468-9044 

FAX; 814-237-4450 • International: 814-234-2236 

division of 


3075 RESEARCH DRIVE • STATE COLLEGE, PA - 16801 




Make a matine 

npatibility. Call our toll-free 


Get real compatibility. Call our toll-free 
number and our expert staff will mate you 
with hardware, software, or peripherals to fit 
your unique needs. And at a price you'll love. 

And when you shop Swan, you'll get the 
benefits of a strong, supportive relationship: 

• We won't charge your credit card until your 
order is shipp^. 

• Orders received before 4 PM EST will be 
shipped same day ... and each order is 
insured at no cost to you. 

• ■you'll deal with a financially sound, 
respected company. 

• We'll be here after the sale to help you. 

• Software orders over 
$100 and accessories 
under 6 pounds will be 
shipped Federal Express. 


EPSON 




1 1 80 1 1*2 c|vs. 80 col. •-pin 


LX-810 Il80cps.80col.*-pinl$189 


1191 a40cpa.Wcoi9.piii) $Call FX-8S0(2Mc}»s.«0ci>1.9.p.n) . $Call 

ll24092cpB.Wcoi24-pii») SCall FX-IOSO (2Mcp». 132 (ol.9-pw) for 

1595 a40cfiB.i32cDi9-pin) S449 LQ-510<1f)ncf».8acai24-pm) .Best 

I524a40fps,132coi24-IMII) .. $569 LQ-850 (264cp*.flO«a.2*-pin) Price 

1624(l92cpt.l32coi24-pin) SCall LQ-1050(2«4cps, 132col,24-pm> on 

4450(llppmta»erpnnlert $1375 LQ-2550 twtlcp., I.« CDi24 pin) Epson 





NX-lOOOn (IM(p«.9-ptn)$Call 1320 tXlOcps.SOcal.S-pinl . 


NX'1000 Rainbow 

(144cp».S0col.9.pin) 5229 

NX-IS (120epfc J.32 coi 9.pinl $349 

NX-2400 (ITOcps. 80 col. 24-pm) _.$CaU 


c 



MONITORS 


— TTL Monochrome — 

Magnavox 7623 Amber $99 

Packard Bell with lill/swivel 

Amber or Green $89 

Samsung 14' Mono Flat $139 

Swan Monochrome SW525 $89 

RGB/CGA 

Magnavox 8762 $249 

$289 


Magnavox 8515 .. 


Samsung SC4S2C 

$219 




Magnavox 9053 

$359 

Packard Bell 1431 

$349 



Imlec 1455N Multi 

$419 

Mitsubishi Diamond Scan .. 

$499 

NEC MulHsync.VD 

$679 

NEC Multisync Plus 

SCall 

Sony 1304 

$699 


-VGA- 


Amdek732 $429 

lmtecl45''Q $349 

Magnavox 7749 (Grey Scale) $129 

Magnavox 9082 $429 

NEC Multisync 2a $Call 


I’C ADD ON BOARDS 


Boca 

RAM Card XT or AT $Call 

I/O card XT or AT $79 

Micron 

RAM Card (MB-28-DH) 
populated W/2MB RAM $699 

TOPS 

TOPS/DOS2.1 $119 

Flashcard $169 

Net Print $119 

Teleconnector $39 


LASER PRINTERS 


KX-P4450 $1375 

Hewlett-Packard 

LaserJet Series II 

•8ppm/512K $1749 

LaserJet Series IID $Call 


Open: 8a.m.-11p.m. M-F, lOa.m. -8p.m. Sat, 12p.m.-8p.i 


172 liw cps, W coi 9.pui) - SCall 

182 Turbo <220(p«.Wcoi9.pin) ..$Csll 

321 (300rps, l32coi9-pin) $469 

380<imcps,nCT>i24-pif» SCall 

390 a7tlrps,80coi24-pin> $469 

391 OTOrp*. 132 col 2*-pm) $659 

393 (450rp<>, l32roi 24-pin) . . .SCall 


Citizen 

1 20D ( 1 20 cps /9-pin) $159 

1B0D (tSOcps, 80 coi, 9-pin) $179 

Kodak/Diconix 

150+ (180cps.80col) $345 

300 (300cps, 80 col) $399 

^ HEWLETT 
PACKARD 

Deskjet (240cps. 80 col) $599 

Deskjet Plus (240cps. 80 col) ... SCall 
Painljet<l67cps.80col) $1049 


intel- 










«02«7-!0 

sni 

HOWTSX - 

$297 









AbovcH«i.ird Plus 

$399 

Ahrivi-lkiard Plus I/O 

$449 

Connection Ci'-processor 

Stall 

lnBoard.3tWi/IV .. . 

$589 

Ciill lor Priihig 



VIDEO CARDS 


EGA 

ATI 

EGA Wonder 800 $199 

Paradise 

Autoswitch 480 $169 

Swan 

EGA Card $149 

VGA 

ATI 

VGA Wonder (256K) $299 

VGA Wonder 1512K) $359 

Orchid 

Pro Designer VGA $279 

Pro Designer VGA + $369 

Paradise 

VGA + - $219 

VGA Professional $349 

VGA + 16 .. $269 

Swan 

VGA Card $179 

Video 7 

VEGA VGA $249 

Fast Write VGA 5319 

VRAM VGA $469 

MISC 

Swan 

Switchable (Mono/CGA) $69 


FLOPPY DRIVES 


Mitsubishi 


35“ (720K) 

$89 

Roctec 




Sony 




Teac 


5.25* (1.2MB) 

$95 



TOSHIBA 


LAPTOPS 




Tlh(X)(l2MHr/2<IMB) 

$32.59 

T3IOUe<12Mt(//20MB) 

$2749 

Call lor other Tofhibo moJrU 


BONUS DS/DD 
MAXELL DS/DD 
VERBA'HM DS/DD 
SONY DS/DD 


2.5! S.2£ 

— $6.95 

$19.95 $9.95 

$19.95 $9.95 

$19.95 $10.95 


Call For Pricing on 
Memory Chips! 


PC HARD DRIVES 


K L320 20MB (40 ms) $2 1 9/S259' 

KL330 32MB <40 ms) $249/5299* 

■©•MiniScribe 

8438 30M B (68 ms) $249 

3650 40MB (61 ms) $299 

3053 40MB (25 ms) $449 

<%*5eagate 

ST-22S 20MB (65 ms) ........ $219/S259* 

ST-238 30MB (65 ms) $249/S299* 

SM25 20MB (40 ms) $249/5299* 

ST-151 40MB (24 ms) $4.39 

ST-1S7R 48MB (28 ms) $349 

ST-25M 40MB (28 ms) $349 

ST-4096 80MB (28 ms) $629 

Fmprimis 

<3S)CaNT1VX DATA 

80MB (28 ms) $629 

1 50MB ESDI <16S ms) .. $I299/$1495* 
*Kit Price - iitcludrs cables, controller 
and mounting scmvs. 




^Seagate 

ST 157R Hard Drive 

• 48 MB formatted 

• 3.5" Technology 
with Adaptec RLL 
Controller 

• 1:1 Interleave 

• Supports 2 Hard [>rives 
& 2 Hoppy Drives ^ 

$489 


.Sun TUSSEY COMPUTER PRODUCTS 

3075 RESEARCH DRIVE - STATE COLLEGE. PA - 16801 


Call Today & Ask For Our Free Catalog 

a division ol 

Order Now Toll-Free 

1-800-468-9044 


FAX: 814-2.37-44.50 • International. 814-234-2236 

















caU. 1-800-468-9044 


WORD torts PC VtVTLRA MICROSOFT 

PERFECT l-Z-J roots PLBtlSHCR IXClt 



SOFTWARE 



Siuan 

TECMKXOCU 


Swan Peripherak 
Feather your nest 
for less. 


AMERICAN 

Design CAD 3.0/3-D $1 5W209 

ASHTON-TATE 

dBase IU+/IV SCjII/$439 

BEDFORD 

Integrated Accounting SI 54 

BLOC PUBLISHING 

Personal Lawyer $34 

Popdrop $34 

Fomtfiller — $84 

Formlool ........$55 

BORLAND 

Paradox 3.0 $449 

Qualtro - $169 

TurboC2.0 .$107 

Turbo C Prolessional $1 54 

Turbo Lightning $64 

Turbo Pascal 55 $99 

Turbo Pascal Professional $169 

BRODERBUND 

Print Shop/Compankm $34/S37 

CENTRAL POINT 

Copy 11 PC $27 

Deluxe Option Board $109 

PC Tools Deluxe 53 $79 

COMPUTER ASSOCIATES 

Su percale 5 SCall 

COREL 

Corel Draw I.l SCall 

DAC SOFTWARE 

Dac Bonus Pack $114 

Oac Easy Accounting 4.0 SCall 

Dac Easy Payroll 4 0 SCall 

Lucid 3-D $64 

Call for Prichtx oh Tutors 

DELRINA 

Perform SCall 

nFTH GENERATION 

Fasiback Plus $104 

FOX 

Foxbase+/386 S194/S244 

FUNK 

Allways for 123/Symphony .$89/S89 

Sideways $42 

GENERIC SOFTWARE 

Generic CADD Level 3 $169 

INTUIT 

Quicken 3X) $37 

LASERGO 

GoScript/GoScript + $l25/$234 


MODEMS 


ATI 

2400 etc Internal $159 

Hayes Smart Modem 

I200bd Intemal/Extemal .$2S9/S289 
2400 bd Inlerrtal/Extemal SCall 

Practical Peripherals 

2400 bd Inlemal/ExU-mal $1495149 

2400 bd MNP Inl /Ext $1495144 

Swan Technologies 

1200 bd Internal /External ....-$69589 
2400 bd Intemal/Extemal .. $945144 


LOGITECH 


LOTUS 










Symphony 

$439 

MERIDIAN 


Carbon Copy Plus 

$112 

MICROSOFT 




Right Simubtor 3.0 ....... 

$35 

MS-DOS & GW BASIC 

scrall 

Quick BASIC 

W7 





Windows 286/386 

$645129 





PETER NORTON 


Norton Commander 

$54 

Norton Utilities . 

$55 


Norton Advanced Utilities $74 

QUARTERDECK 
DESQView/DESQView 386 $795114 
QEMM $34 

REFERENCE SOFTWARE 

Crammalik 111 $54 

SAMNA 

Ami/Ami Pro $495CaM 

SOFTWARE PUBLISHING 

First Publisher $79 

Harvard Graphics $( all 

Pf5 First Choice 3.0 $84 

PR Professional Write $135 

SYMANTEC 

Graitdview $195 


Q A A Write 

_.$209 

$129 

Timeline 3.0 

$359 


THREE D GRAPHICS 


Perspective Junior $94 

WORD PERFECT 


Word Perfect 5 0 

$214 

WORDSTAR 


Wordstar Professional v 53 . 

.-,..$144 

Wordstar v 53 Upgrade . 

$Call 

XEROX 


Ventura Publisher 2.0 

$Call 


MICE 


IMSI 

Optical Mouse 

w/Dr, Halo III $72 

Microsoft 

Mouse $109 

Mouse with Windows $134 

Logitech 

Bus Mouse <.320dpil ~.-$75 

Serial Mouse (320 dpi) $79 

with Paint add $10 

ScanMan $185 



Top-quality Swan peripherals can make your PC an even better place 
to work and play ... and at prices that won't crack your nest egg. 

Every Swan brand name product comes with a 30-day, money-back 
trial guarantee. And every Swan product is backed by a full one-year 
warranty on parts and labor. You also get toll-free technical support 
and customer service. 

You'll be tickled when you discover what a reliable Swan add-on 
can do for your home or office PC system. 



Swan Modems 

Make the world your partner. WiththeSwan 
Modem, you'll be able to communicate with 
other PCs and information services around 
the world through your pulse or touch tone 
phone. You'll tap into a world of data and 
broaden your horizons. Every Swan Modem 
comes complete with communication soft- 
ware and full documentation. 


• Hayes*compatible • Auto answer/dial 

* Include PC Talk 111 software 


2400 bd internal* 


$99 

1200 bd internal 


$«9 



$149 

1200 bd external 


$89 


* rarinan Bit Com v 3JS $ofhimrt 



Swan Tape Backups 

Protect that nest of important data stored on 
your hard drive. Swan Tape Backups store 
40MB on a single tape cartridge ... reliably, 
conveniently and economically. A Swan tape 
drive can be installed on any Swan computer 
and most XT- or AT-compatibles. 


40MB XT or AT Internal $299 

40MB XT or AT External $399 



Swan Video Cards 

Different people have different uses for their 
PCs from everyday uses like word proc- 
essing and spreadsheets to today's more 
demanding applications, such as desktop 
publishing and presentation graphics. A 
Swan video card can help you better meet 
your needs today ... or helpyou ride the wave 
of technology into tomorrow. 

Switchable Card •Hercules* to CGA 

• E^ralld Port $69 

EGA Card • EGA/CGA/TTL 

• 640 X 480 Resolution $149 


VGA Card • Register-level compatible 
• 2S6K RAM • 17 VGA Modes $179 



Swan Keyboards 

It's important to have choices. So Swan gives 
them to you. You can depend on the Swan 
family of tactile keyboards for reliable typ- 
ing with either the reassuring audible fera- 
back of the "touch and click" or the quiet 
response of the "silent" keyboard. 

101 Key Touch & Click or Silent. $79 
84 Key Touch & Qick — . — -.$69 


ToorderNosurchargeon Discover, Visa, MasJerCard or AMEX. 

• Your credit card is not charged until your order is shipped. 
Shipping: 35 or $5 minimum for UPS Ground. Call for shipping 
charges on Express Air, APO. FPO, AK. Ml and all foreign orders. 

• If part of your order is backordered, the remainder will be 
shipped UPSCround. • Allow 2 weeks for personal aiKf company 
chwkstodear. • ALLSALESlexcept Swanproducts) ARERNAL 

• Defective items replaced or repaired at our discretion. • PA 
deliveries add 6*4 sales tax. • Prices and terms subject to change 
Mithout notice. 



TUSSEY COMPUTER PRODUCTS 


CIRCLE 268 ON READER SERVICE CARD 






WORimHGABOinYOmPRfUKFSW(m 

KOPTHBUONSaUDUU. 

If managing projects is keeping you up at night, get Time Line, the # 1 Project Manager. And get a 
good night’s sleep. Time Line has the power to do complex scheduling work /or you. And the speed to 
reschedule fast when things change. Its fully customizable Gantt charts, PERT charts, 
and reports show you exactly what you need to see, when you need to see it. So you 
manage in control. Instead of managing in the dark. 

That’s why Time Line is the choice of 48 of the Fortune 50, the # 1 best seller, 
rated #1 by In/otVorld and PC Magazine, and voted #1 by PC Week SzInfoWorld 
readers.* In just a couple of hours a week. Time Line can put you on top of your 
projects, and keep you there. So you’ll be counting successes. Instead of sheep. 

FREE DEMO DISK, CALL (800) 228-4122 
Ext. 576P 


CIRCLE 249 ON READER SERVICE CARD 


The #1 Project Manager 



Symantec Corporation, 10201 Torre Avenue. Cupertino. C A 95014. 4U8/253-960U. 

*TimiLfmnr*m4K Mffotim'sEAlorsCkotctAtMrdm'H?. SlaitdW. InfoWorUtand^fhBmOign/shifflitst rating, andwas »! mPCWttk'sl9li9ProifflManagmtntPoUo/CorpondtSahs/acU(m 
~ •—Prt>fettMtmagmaUcakf!on.Uisaiso0ie§lbtsttitUtngpTtitttlmanagrT<SunifyafNatiimalDislTamU>rii7TraininKandmnsiiUmgifrvtcnaimttAlt. 


mdlnfoWoMtAnnuailiiaienkifPoUforPndMcle/lki Ytar- 
9-l9t9. dSPPSymoHtttCorponttum 




by Lori Grunin 


Advisor 


TOSHiBA BACKLiGHT 

I heard about a backlight retrofit for the 
Toshiba T1000 but have been unable to 
find any information about it. Can you 
provide any details? 

B. Eugene Beyt, Jr. 

Lafayette, Louisiana 

The backlight retrofit you’re talk- 
ing about is the Thin E/L from 
Axonix Corp. (2257 S. 1 1(X) East 
St., #2C, Salt Lake City, UT 84 1 06; (80 1 ) 
466-9797, orders (801) 582-9271). You 
send the machine to Axonix, and for $295 
they open up the LCD screen, chemically 
remove the reflective layer, and install an 
electroluminescent light panel. They also 
wire in converters to transform AC power 
into DC and put in a sliding switch that 
allows you to dim or shut off the back- 
light. The retrofitting process takes five 
days and adds about 2 ounces to the weight 
of the machine. According to Axonix, the 
phosphors in the new panel have a life 
span of 15,000 hours. 

The panel uses more power, shrinking 
the battery life by about 50 percent. Axo- 
nix offers a $79.95 battery upgrade that 
boosts it to approximately 3 hours; the 
new battery adds another 4 ounces. 

After the retrofit, however, the display 
with the backlight turned off is decidedly 
worse than the original, since they’ve 
removed the reflective layer. 

QUICK PRINTING 
UNDER WINDOWS 

We are a small public radio station that 
puts together a monthiy program guide on 
a PS/2 Model 30-021 using PageMaker 
3.0 with Microsoft Windows. We print the 
page proofs — ^text only — on an HP Laser- 
Jet II with a 1 MB expansion board. 

Our probiem is that it can take up to 30 
minutes for the LaserJet to print one page. 
Since the program guide is 36 pages, that 
means 18 hours to print ali the page proofs. 
Is the computer the bottleneck, meaning 
an upgrade to a 286 or 386 machine is 
necessary? Or is there a software pro- 


■ TOSHIBA BACKLIGHT: 
Backlighting your Toshiba 
TIOOO’s LCD display. 

■ QUICK PRINTING 
UNDER WINDOWS; 
Improving upon Microsoft 
Windows’ print spooler. 

■ FROM APPLE DOS 
TO MS-DOS: 

Reconciling the 
Apple II and your PC. 

■ WANG-TO-PC WP: 
Converting Wang 
word processor files 
to DOS-based ones. 


gram that will speed up the works? Is there 
a relatively inexpensive soiution to our 
problem? 

Frank Baker 
Pittsburg, Kansas 


j ; L First, if you haven’t already done 

i f so, turn off the Windows print 
O spooler — it’s notoriously slow. 
Output speed depends on how fast the 
page gets processed, how quickly it gets to 
the printer, and how fast the printer can 
produce the page. In other words, the 
speed depends heavily on your system’s 
CPU and your spooling software. 

The next thing to try is installing Las- 
erTool Corp.’s software prim spooler, Las- 
erTORQ ($99; 59(X) Hollis St., Suite G, 
Emeryville, CA 94608; (415) 420-8777, 
(800) 346-1353). LaserTORQ sits in 
approximately 19K of your computer’s 
memory and will let you use extended or 
expanded memory, as well as conven- 
tional memory, for a print buffer — the 
place where the computer stores pages 
until the printer is ready for them. 

Normally, a spooler will send data 
through the computer’s parallel port to 


the printer at regular intervals, regardless 
of the speed with which the printer can re- 
ceive it: this speed is usually an estimate 
on the part of the developer and can 
sometimes result in bottlenecks. 

LaserTORQ, on the other hand, checks 
the port’s readiness before sending data, 
thereby eliminating bottlenecks and opti- 
mizing the data transfer rate. Therefore, if 
your printer connects to your system’s 
parallel port, you can get a pretty good 
boost in speed with LaserTORQ. 

Although serial ports automatically 
perform this sort of status query, sending 
data serially is inherently much 
slower — serially transmitted data moves 
one bit at a time, as opposed to parallel’s 
one 8-bit byte at a time. So if you’re 
serially connected, you won’t see as much 
of an improvement. 

Once you’ve checked out LaserTORQ, 
if you still find the process unbearably 
slow, then it’s time to think about upgrad- 
ing your machine. If you don’t want to 
spring for a whole new system, you can 
get an 80286 accelerator card, such as the 
SOTA286i (SOTA Technology Inc., 657 
N. Pastoria Ave., Sunnyvale, CA 94086; 
(408) 245-3366) for $445. An upgrade 
like this will provide the additional bene- 
fit of boosting PageMaker's pokey pace. 

FROM APPLE DOS TO MS-DOS 

I’m looking for information about a copro- 
cessor board for a PC that will allow me to 
run Apple II programs and read files gener- 
ated by that machine. I’d prefer to upgrade 
my mEK^iine somehow rather than be forced 
to purchase one of the slowest computers 
currently on the market. 

Lisa Smythe 

Los Angeles, California 

"jTn To begin with, what you decide to 
^ 1] do depends on which Apple II ma- 
!B!I1 chine you’re talking about. If you 
need to interface with the Apple II GS, 
then you’re limited to sharing files. Since 
the II GS uses a Motorola 65816 proces- 
sor instead of the 65C02 used by the other 
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machines of the Apple II series, existing 
hardware and software emulators can't 
run II GS software — at least until some- 
one decides it’s worth the effort. 

If that’s your predicament, and your 
PC is near the Apple, you can aseSoftspoken 
Co.’s Cross-Works to transfer your files 
from one to the other, as well as convert 
them to various word processor, spread- 
sheet, and database formats ($79.95; P.O. 
Box 97623, Raleigh, NC 27624; (919) 
878-7725). You connect the two machines 
via their serial ports; unfortunately, the 
transfer takes place at a slow 19K bps. 

On the other hand, if the other Apple 
IIs are your concern, then Diamond Com- 
puter Systems (470 Lakeside Dr., Sun- 
nyvale, CA 94086; (408) 736-2(XX)) makes 
a full-length 8-bit board for your PC (but 
not Micro Channel PS/2) that will let you 
run most of the Apple II series’ software 
as well as read and write to the disks. The 
software that might present problems are 
copy-protected packages that require a 
genuine Apple II floppy disk drive to run. 


The Trackstar E and the Trackstar Plus 
2.0, which cost $445 each, have two 65(702 
processors and 1 28K of on-board mem- 
ory, as well as a floppy disk controller that 
gives your PC’s drive Apple II compati- 
bility. Trackstar’s software will also let 
you partition your PC’s hard disk drive to 
hold both PC and Apple II programs. In 
addition, you can hotkey between MS- 
DOS and Apple programs. 

If you’ve got a system with TTL video 
output or VGA and an autosynchronizing 
monitor, then you’ll want the Track,star E; 
analog monitors and PS/2 Model 25s need 
the Trackstar Plus. 

WANG-TO-PC WP 

We need to convert documents created on 
a Wang word processing system into a PC 
word processing format. The Wang sys- 
tem can copy documents to an MS-DOS 
disk, except the files are in Wang PC word 
processing format. Do you know of any 
PC-based conversion software that will 
convert from Wang PC format to another 
word-processing format ( WordStar, Multi- 
Mate, WordPerfect, and so on)? 

Jonathan Golberg, Capt., USAF 

Offutt AFB, Nebraska 


|T C To translate your files, you don’t 
^ ~ have much of a choice; Systems 
■ffiia Compatibility Corp.’s Software 
Bridge ($199; 401 N. Wabash, #600, Chi- 
cago. IL 60611; (312) 329-0700, (800) 
333-1395) is the only software package 
that handles the Wang word processor 
format. Luckily for you, when PC Mag- 
azine reviewed format conversion soft- 
ware in the April 25, 1 989, issue. Software 
Bridge fared well enough to earn an Edi- 
tor’s Choice; although the slowest of the 
four software packages tested, it was the 
most accurate. 

With Software Bridge, you have the 
option of translating to Microsoft Word, 
MulliMale, WordPerfect, WordStar, and 
several other word processors, as well as 
intermediate formats such as ASCII and 
DCA RFT (Document Content Architec- 
ture Revisable Form Text). 

ASK THE ADVISOR 

Send your questions to Advisor, PC Maga- 
zine, One Park Avenue, New York, NY 
1(X)16, or upload to PC MagNet (see the 
“By Modem” sidebarin the Utilities col- 
umn for access information). Please spec- 
ify your equipment. ■ 


MaU smartCT and saR« mcMiey cm your PC usii^ the 

One-Two Power Punch 


ArcList' —your first punch— 

lets you professionally manage your jh y j / / 

list on your IBM or compatible PC \ ir J / / 

with 640K RAM and a hard disk. \ \ A \ / * 

SAVE MONEY: \ \ \ ^ / / 

■ elimimte duplicates trom dBaset \ \ ly/ / 

ASCII or ArcList files; vK M 

■ take advantage of postal discounts by \ \\^\ 

presorting according to USPS regulations. ^ ^ 

AcCU^^iT^your second punch— lets you: \ ^ W • 

■ easily ibiociimr undciiverablcs with / 

automatic address correction features; 

■ quickh knock down postal costs by 
inserting carrier route and ZIP+4 Codes 

into your existing dBase, ASCII or ArcList fil^*^ 

Find out more about ArcList and AccuMmI! for a FREE copy of 
“How to Manag: Your Mailing List" call l-800>368-5B06 or write: 

Group 1 Software, Inc. 

Washington Capital Office I^ik ^3F4^3^JF*I 

6404 Ivy Lane, Dept. PCM- 1 0 grojp 1 software I 

Grcenbcit, Maryland 20770-1400 The Direct Marketit^ Software Company 


□ Please rush me a FREE copy of 
“How to Manage Your Mailing List.” 

□ I'm ready to see ArcList and AccuMail 
in action. Please contact me at once. 


Organization . 


Telephone ( )_ 

C)I9it9 CiriHip I SofhvaiT, Inc. 


Call tor the dealer nearest you. 
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Syou'te on the Mig line^ 
you need Dow Jones onUne. 



People are counting on you. 

Relying on youi sp^ . Your 
smarB. rourmfoimation. 

Feel the heat? Not when you're 
online with Dow Jones NewsiRetrieval- 
the business news and infonnation 
service from the publisher of The 
Wall Street journal, Dow Jones & 
Company, Inc. 

No one puts you online with 
business like News/Retrieval. A few 
keystrokes and you're ready to 
screen sales prospects, identify ac- 
quisition candidates and research 
competitors. Stay ahead of events 
and track fast-breaking situations 
like never before. Spot the trends 
that signal opportunity. Spark new 
ideas, develop incisive strategic 
plans, or compile a wealth of finan- 
cial data to give yourself a unique 
information advantage. 

Only News/Retrieial gives you 
news just seconds after it hits the 
Dow Jones newswires; exclusive 
access to the full text of The IM 
Street journal, and fingertip access 
to information from over 185 publi- 
cations, including Tbrfune, Tories 
and Business VM; D&B r^rts; 
detailed profiles of over 5i)00 com- 
panies; and moie-to help you 
make cool, confident decisions. 

And we make it unusually eaw. 
Menus guide you every step of the 
way-one service even lets you enter 
search commands in plain English! 

Discover just how easy it can be on 
the firing line-once youre online wifli 
News/Retrieval. For mote infonnation, 
call mi-22S-3m Ext 63610^. 

Dow Jones 
News/Retrieval 

Online with business: 


© 1969 Dow Jones & Ccmipany, Inc. AH rights reserved. 




Complete ZEOS ZOIVIHz 386 
System. 80MB SCSI Drive! 

Only $2995 

16MHz systems fivm $2295! 

The standard by which others 
are measured! Featuring 64K 
CACHE (twice that of most com- 
petitors) providing Zero-Wait 
State performance vastly superior 
to pa^/ interleave memory 
schemes. Incredible Value. 

■ High speed Zero- Wait 64K read 
arid write back SRAM CACHE. 
The fastest method known. 

• Genuine 32-bit Intel 80386- 
ZOMHzCPU. 

■ IMB of Zero- Wait DRAM 
Expandable to 16MB. 

■ Fast BOMB, 28ms SCSI 
Seagate Hard Drive, Tead' 
1.2MB Floppy Drive. 

■ High speed HDD/ FDD SCSI 
Host Adaptor with Software. 

■ 14" High-Res Amber Display 
with Tilt/ Swivel base. Genuine 
Hercules* brand graphics 
controller. 



Perlormance Comparisons using PC Lobs Bonchmork Serin 
Reieose4: 


80386 Floating 

InstrvcHon Point Convontionol 

Mix Cokulotion Momorv 



■ BIOS and Video Shadow 
RAM plus EMS support. Soft- 
ware Included. 

■ 101 Key ZEOS Tactile/Oick 
keyboard. 

■ 2 High Speed Serial Ports plus 
one Parallel and one Game port. 

■ 1-32, 616 and 1-8 bit slots. 

■ 80387 math coprocessor support. 

■ Rugged ZEOS 5-bay case. 
Including Security Lock and 
LED indicators. 

■ Includes ZEOS 24 Hour a Day 
Toll Free Technical Support and 
Customer Satisfaction package. 

Options Galore: Including 14' ' 
VGA, add only $495. And an in- 
credible selection of hard drives: 
SCSI, RLL, ESDIorMFMand 
virtually any other add-on you 
could want! 

Order Now Toll Free 

800-423-5891 

FAX Orders Dial; 612-633-1325 
In Minnesota Call; 612-6334591 
MasterCard, VISA, ZCARD, COD 
Open 24 Hours a day, 365 Days a year. 


All price- and 8p«dficatioRs ate subject to change without notice. Please call forcunent pricing and warranty details. ZEOS is a publicly traded company; MPLS/St. S^ul Local OTC. 






“Out of 104 machines from '' ^ ' 
58 companies . . . For overall 
excellence we selected ZEOS 
International’s 386-16 and 386-20” 

PC Magazine, May 30, 1989 

The Editors of PC Magazine 
came to this conclusion after in- 
vesting “25,000 hours of work by 
60 people testing and reviewing 104 
’386 PCs!’ The review was thorough 
and their conclusion specific. Simply, 
that out of all the manufacturers in 
the world, ZEOS offers you the very 
best ’386 Value. 

In all areas, ZEOS machines 
are top performers. \Vith uncom- 
promising attention to quality and 
detail throughout. Not only do 
ZEOS systems themselves afford 
you the very best Values in com- 
puting today, they’re backed up by 
the strongest after sales support 
in the industry. 

At ZEOS we feel that if a 
company believes in its products 
it should stand Rock Solid 
behind them. 

That’s why ZEOS offers Toll 



“Price Is always a 
consideration. So are 
benchmark test results. 
But both factors can be 
deceiling, which is why 
we consider them in the 
context of other aspects 
that will make the differ- 
ence months and years 
down the road. Things like 
quality of construction, 
reliability, expandability, 
and ease of service!’ 

PC Magazine, On “What 
Makes an Editor’s Choice” 


Free Technical Support 24 
Hours a day, seven days a week, 
365 da^ a year! At ZEOS, we 
believe in standing by our cus- 
tomers whenever they need us. 

Then add our 30 Day 
Absolute Satisfaction Money 
Back Guarantee, One Full Year 
Limited Warranty and Express 
Parts Replacement Policy. You’ve 
got the best. 

And when you order your ZEOS 
’386 you can have your pick from 
the industry’s broadest selection of 
options. As PC Magazine said, ZEOS 
offers “more options than even 
the most configuration hungry hound 
could possibly need” 

Quality, Performance, Reliability 
and Support. Overall Excellence. 
That’s why ZEOS is PC Magazine’s 
#1 choice. And that’s why ZEOS is 
your best choice as well. So pick out 
that dream machine today and 
order it now with confidence. Your 
choice of ZEOS excellence is Guar- 
anteed. Order now by calling 
800-423-5891. 


Complete 25MHz *386 
Vertical System. 80MB 
SCSI Drive! 

Only $3495 

Complete 33MHz systems 
only $4495! 

ZEOS 25MHz and 33MHz 
80386 systems are the fastest, 
most advanced available any- 
where. Government Computer 
News calls the ZEOS '3^33 
"arguably the fastest MS-DOS 
and OS/2 micro in the world." 
Review after review, these ZEOS 
systems are selected as the best 
price /performarwe buys. A power 
users dream! 

■ Ultra High speed Zero- Wait 
64K SRAM CACHE. 

■ Genuine 32 bit Intel '386-25 
or33MHzCPU 

■ IMB of Zero- Wait DRAM 
Expandable to 16MB. 

■ Fast 80MB, 28ms SCSI 
Seagate Hard Drive, Teac* 
1.2MB Floppy Drive. 

■ High speed HDD/ FDD SCSI 
Host Adaptor with Software. 



Performance Comparisons using PC labs Benchmark Series 
Release 4: 

803S6 Flooring 

Instructior) Point 
Mil ■ 


Conventional 

Cokulotion Atemory 


ZEOS 386/25 Oeifctop 

2.29 

8.37 

033 

ZEOS 386/33 Desktop 

1.67 

6 43 

027 

IBM PS/2 Model A 

2 27 

833 

060 

Compoq Deskpro 386/25 

236 

859 

0 37 


■ 14” High-Res Amber Display 
with Tilt/Swivel. Genuine 
Hercules'^ brand graphics 
controller. 

■ BIOS and Video Shadow RAM 
plus EMS support. 

■ ZEOS Tactile/Click keyboard. 

■ 2 High Speed Serial Ports plus 
one Parallel and one Game port. 

■ 1-32, 6-16 and 1-8 bit slots. 

■ 80387 math coprocessor support. 

■ Includes ZEOS 24 Hour a Day 
Toll Free Technical Support. 

• &bay Vertical case standard. 
Deduct $150 for desktop case. 

Matty options available: ItKluding 

14” VGA. add only $495. Plus a 

large selection of SCSI, RLL, ESDI 

or MFM hard drives and more. 

Order Now Toll Free 

800-423-5891 


01989 ZEOS Intematinnal. Ltd.. 530 5lh Avmue, N.W.. St. I^l. MN 55112. AU product and company names are tradernarks 
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IT Hz so GOOD! 


If your computer feels slow, we know where it hertz. For a fist cure, 
get our new }86 MotherBoard/.WMIlz. It will accelerate your PC, PC/XT 
or PC/AT to speeds equal to the IBM Model 80. And fisler. We've huilt 
in 4 Megabytes of high speed RAM. 64Kof RAM cache, and a .487 math 
coprocessor socket for blistering performance! 

Network Savvy. With the .486 MotherBoard/33MHz, your 
computer becomes a file server or workstation that makes Novell net- 
works scream. Beyond speed, you’ll enjoy compatibility with Token 
Ring, Ethernet, Arcnet, and most other network cards. 

The UNIX Engine. Great forVARS, Systems Integrators and 
UNIX OEMs, the Hauppauge 386 MotherBoard/.43MHz. runs SCO Xenix, 
Interactive 386/ix and AT&Ts UNIX System V With its PC/AT compatible 
I/O system, our 3.4MHz board accommodates the latest in disk control, 
graphics, and network I/O cards — just to name a few. 

CAD Capability. Ever find yourself growling "Ejster, Caster!” at your 
AutoCad and other CAD programs? Wfc've got good news. The .486 Mother- 
Board/.43MHz boosts your math and graphics applicatkias, and supports 
the high speed 387-33 and Weitek Abacus math coprocessors. 


Technical Features The 386 MotherBoard/33MHz includes: 

■ 4 Megabytes of high speed .42- bit memory, expandable to 64 Megabytes 

■ 64Kof 20 nsec cache memory ■ Six 16-bit expansion slots, one 8-bit 
and one 8-bit/.42-bit slot ■ PC/AT compatible I/O system and BIOS for 
support of OS/2 and UNIX. 


386 MotherBoard/ I6MH/. for the PC. XT, AT and Compati portable S 1 .494 

,486 ModierBoard/20 and 24MIIZ for the PC/AT from S1695 

386 ModicrBoard/.43Mll2 with A MBytes of RAM S.4995 

32-bit R/\M Boards......... fnini S 295 

Frlns subiKt m change 


Why endure a painfully stow computer? With llauppaugc's 33MHz 
.MotherBoard, your computer Ilz so gtxrd! For more information and 
fast delh'cry, call: 1 (800) 443-6284. In New York: (516) 434-1600. 
Available on GSAcontran #GS00K-89AGS6353. 


Hauppauge Computer Works, 
175 Commerce Drive, 
Hauppauge, New York 11788 
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First Looks 

Hands-on Reviews of the Latest Products 



NEC Breaks New Ground 
With First Coior Portabie 


The evolution of the PC has 
been marked by many mile- 
stones. This October establishes 
yet another one, assuming NEC 
has shipped its ProSpeedCSX 
on schedule. The ProSpeed has 
the distinction of being the first 
portable PC to boast a color dis- 
play and the first PC. portable or 
otherwise, to sport a color LCD 
screen. 

The 386SX-based ProSpeed 
comes in an 18.S-pound clam- 
shell package. Including its 
handle, the machine measures 
about 16 inches deep, IS inches 
wide, and 4 inches high. You 
can balance the system on your 
lap if you really must, but you'll 
need an electrical outlet close by 
if you do; one of the caveats of 
color LCD technology, for the 
time being at least, is the power- 
hungry nature of the high-inten- 
sity backlighting it requires. 

Like other color-screen lap- 
tops you can expect to see in the 
not-too-distant future (see the 
sidebar “The NEC Pro- 
SpeedCSX Stands Alone — But 
Not for Long”), the ProSpeed 
won't come cheap. The base 
configuration — complete with 
10-inch, 16-color display; 
42MB hard disk; and 2MB of 
RAM — will carry a list price of 
$8,499. Other standard features 
include a i.44MB floppy disk 
drive, built-in serial and parallel 
ports, and connectors for an ex- 
ternal VGA monitor and floppy 
drive. Two proprietary option 
slots make room for a 1 ,200-bit- 
per-second internal modem and 
an additional 2MB of RAM. 

NEC's lunch-box ST, the 
PowerMate SX. which is simi- 
larly equipped save for its 


monochrome 
display, lists at 
$6,S95. Assuming other costs 
are roughly the same, the step 
up to color adds about $2,000 to 
the cost of the ProSpeed. 

NEC and every other com- 
pany involved in color LCD re- 
search and development, a 
bunch that by and large doesn't 
like to talk about color LCD 
costs, will no doubt be watching 
closely to see whether buyers 
are willing to foot the bill for 
early stabs at color LCD tech- 
nology. Unfortunately, if our 
evaluation unit — a late proto- 
type — is any indication, the de- 
cision may not be an easy one 
for all but the most color-hungry 
travelers. 

To get a handle on color 
LCD, it's important to draw a 
distinction between the two 
types of displays every major 

CONTINUES ON PAGE 35 
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Autoimport 

Moves ASCII text into 
spreadsheet and 
database files 43 


Brief for OS/2 
The most configurable 
DOS programmer’s edi- 
tor comes to OS/2 44 

PlanPerfect 
Version 5.0 offers two 
alternate user 
interfaces 46 

Slick! 

Improves AutoCAD ’s 
file- and drawing- 
management 
capabilities 48 


PREVIEW 

by Mitt Jont 


MultiScope: The OS/2 
Debugger that PM Forgot? 


HANDS ON 

by Richard Hale Shaw 


Debugging programs under 
OS/2 is generally less hazardous 
than doing so under DOS. Un- 
fortunately, OS/2 debuggers are 
little more than ports of their 
DOS predecessors, and they 
certainly don't take advantage 
of the Presentation Manager's 
graphical user interface. The ar- 
rival of Logitech's MultiScope 
OS/2 Debugger, however, has 
advanced the state of the art. 
The $299 program makes it easy 
to view and manipulate a pro- 
gram. set and clear watch- 


points. and display the program 
environment from nearly every 
perspective. 

MultiScope is compatible 
with all OS/2 languages whose 
compilers produce CodeView- 
compatible debugging informa- 
tion. This includes Microsoft 
and IBM's C. Pascal, assembler 
for OS/2, and Logitech's Mo- 
dula-OS/2. 

The package contains two 
types of debuggers. One is a 
runtime debugger that can inter- 
actively step or trace through a 
program while the program 
runs; the other is a “postmor- 

CONUNUES ON PAGE 34 
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Pocket Ethernet 
Adapter 

Connects a portable PC 
to a Novell NetWare 
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MultiScope 

CONTINUED FROM PAGE 33 

tern" debugger that saves the 
state of the program to a file and 
helps you find a problem after 
the program crashes. 

You need only add a single 
line of source code to your pro* 
gram to use the postmortem de- 
bugger. This dMsn’t alter the 
source or object code of the pro- 
gram in any fundamental way; 
it’s a function call that starts the 
postmortem debugger in anoth- 
er OS/2 session. 

Because of a Presentation 
Manager limitation, you must 


Data window automatically dis- 
plays the contents of glob^ and 
local variables as you step 
through the program, letting 
you modify them on the fly. 

With MultiScope, it’s a 
cinch to create program break- 
points. where the debugger will 
interrupt program execution if a 
specified condition is met or a 
selected line of code is reached. 
You can scroll or jump to spe- 
cific lines or procedures of your 
program in the Source window 
and then use pull-down menus 
to set or clear breakpoints. The 
Source window lets you trace 
through your program, stepping 
across or into (Mocedures. An- 
other pmll-down command lets 
you run the program to the end 


run a character-mode debugger 
in an OS/2 full-screen window 
when debugging a PM program. 
Thus, four programs are includ- 
ed in the MultiScope package, 
since character-mode and PM 
versions of both types of debug- 
gers are provided. 

MultiScope's innovative in- 
terface sports 13 windows for 
controlling and monitoring the 
state of your program as it runs. 
Assembler and Source windows 
let you view your program in as- 
sembly language; in its original, 
high-level-language source 
code (C, Pascal, Modula-2); or 
in a mixture of the two. The 


of the current procedure and re- 
turn to the calling function. 

Program watchpoints — vari- 
ables whose contents are dis- 
played as the program runs — 
can be set and cleared with a 
mouse click. By controlling the 
“granularity” (the frequency 
with which watchpoints are 
checked) in the MultiScope 
Watchpoint window, you can 
find out where a variable 
changes in a few passes through 
the program. With each pass, 
you can narrow the granularity, 
so that checking occurs at pro- 
cedure entry and exit points or 
upon the execution of any 


source statement or assembly 
language instruction. 

MultiScope's Graphic win- 
dow lets you generate a graphi- 
cal display of selected vari- 
ables, including linked lists and 
arrays of structures. Each mem- 
ber of an array and its compo- 
nents are displayed in the 
Graphic window. But that’s not 
the only way to view complex 
variables. Just double-click on 
an array name in the Data win- 
dow and MultiScope will dis- 
play a table of its elements. 
Click on an element and its con- 
tents will be displayed. With a 
few more mouse clicks, you can 
traverse a linked list or several 
structures in an array. 

MultiScope makes it easy to 
debug multithreaded programs. 
They’re difficult enough to 
write in OS/2; each thread of ex- 
ecution maintains Its own stack 
and CPU registers like a small 
program that runs parallel to the 
main program. It’s often impos- 
sible to know exactly what 
source-code lines each t^ad is 
executing at a given point with- 
out setting innumerable break- 
points. But with MultiScope's 
Thread window, you can switch 
from thread to thread at will. 

The Thread window con- 
tains a table of your program’s 
threads with each thread’s ID, 
status, and priority. If you click 
on a thread’s entry in the win- 
dow, the Source and Data win- 
dows are updated to contain the 
thread’s code and variables, and 
the executing source line is 
highlighted. 

You can also suspend 
threads at any time. Even multi- 
process debugging, in which 
your program runs another pro- 
gram, is easier to do. You can 
instruct MultiScope to start an- 
other copy of itself and debug 
both programs. 

Other MultiScope features 
include a Register window, 
which displays the contents of 
the CPU, and a Call window, 
which maintains a hierarchical 
list of the functions called by the 
program. In addition, there’s an 
on-line Help window, a window 
that tracks program source-code 
modules, a memory display 
window, and a Log window to 
track the commands you issue 
and the messages generated dur- 
ing the debugging session. 


If you don't like the colors, 
sizes, or arrangement of the pro- 
gram’s windows, you can 
change and save them at any 
time. Further customization of 
MultiScope is possible with a 
configuration file; this contains 
a series of commands that are 
automatically executed when 
you start the debugger. 

MultiScope supports dual- 
monitor debugging so that you 
can display the debugger on one 
monitor and your application on 
another. You also can run the 
debugger on one computer and 
the application on another, al- 
lowing for a complete separa- 
tion of execution environments. 

MultiScope does have a few 
minor limitations. The program 
is too dependent on the use of 
the third mouse button; perhaps 
the authors assumed that you 
would use a Logitech mouse. In 
addition, you can’t display any 
of the windows outside of the 
debugger’s main window 
frame. When you shrink the 
main window, the others are 
constricted inside it. It would be 
useful to have access to a few of 
the debugger’s windows along- 
side other windows on the Pre- 
sentation Manager’s desktop 
screen. 

These small faults aside, 
MultiScope OS/2 Debugger is 
the debugger that should have 
been included with the Presen- 
tation Manager. The program’s 
innovative interface, coupled 
with its powerful and thoughtful 
selection of features, will prob- 
ably change your programming 
habits for the better. ■ 


FACT FILE 


MultiScope OS/2 [Mtugger, 
Version 1.0 

Logitech Inc.. 6505 Kaiser Dr.. 
Fremont. CA 94555: (41 5) 795- 
8500. 

Ust Price: $299 
Requires: SMB RAM (4MB or 
more recommervied). 2.5MB 
hard disk space, OS/2 1.1 
(Slarxiard or Extended Edition). 
In Short: An OS/2 debugger 
that makes it easy to view ar>d 
manipulate a program, set and 
clear watchpoints. aryj display 
the program environment from 
nearly every perspective. A 
must for programmers. 
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MultiScope’s windowing interface offers pull-down 
windows and 1 3 ways of looking at your program. 
Counterclockwise from the upper left are the program's 
source code, the breakpoint window, the window for 
displaying program data graphically, and the program 
data window. Other MultiScope window icons are 
displayed across the bottom of the screen. 


EH PC MAGAZINE OCTOBER 31. 1989 





First Looks 


PROSPEEDCSX 

CONTINUED FROM PAGE 33 

development effort is explor- 
ing. Both achieve color by plac- 
ing a layer of red, green, and 
blue color filters (tints) over 
each pixel. The difference lies 
in how the displays control the 
liquid crystal to illuminate the 
pixels. 

The most promising technol- 
ogy, and the one that drew 
crowds of admiring spectators 
at the most recent Comdex, is 
thin film transistor (TFT) active 
matrix. TFT LCD displays not 
only solve the two biggest prob- 
lems with traditional LCD tech- 
nology — lackluster speed and a 
narrow viewing angle — but also 
offer picture quality unrivaled 
by even the best CRT displays. 

Companies have produced 
and demonstrated enough of 
these startling displays to con- 
vince people that LCD really 
will revolutionize video elec- 
tronics — but mass-producing 
the displays is a much bigger 
challenge. TFT LCD displays 
use a thin layer of transistors 
and dedicate at least one transis- 
tor to the control of each red, 
green, and blue dot. With three 
dots per RGB pixel and a resolu- 
tion of 640 by 480, a 10-inch 
TFT display would call for a 
minimum of 921,000 transis- 
tors in a continuous 10-inch lay- 
er. 

As yet, no vendor has quite 
mastered the trick of manufac- 
turing such a layer in high- 
enough yields to make color 
TFT profitable in anything but 
the tiny portable TVs that Sony 
and Sharp are successfully mar- 
keting. 

The second technol- 
ogy — and the one used in the 
ProSpeed’s 10-inch dis- 
play-guilds on the less glam- 
orous double supertwisted ne- 
matic (DSTN) design already 
used in page-white laptop 
screens. Double supertwisted 
displays work on the same prin- 
ciples as the more familiar su- 
pertwisted version but eliminate 
the blue and green tints created 
by the single supertwist. The in- 
dividual display dots are con- 
trolled by grids of electrodes 



The 

ProSpeedCSX’s 
10-inch, 16- 
color display is 
based on a 
double 
supertwisted 
nematic 
design. 


HOW THE NEC ProSpeedCSX 
GENERATES COLOR 


[kUSUME' 


rather than dedicated transis- 
tors. 

The advantage of color 
DSTN technology is that it is 
relatively easy to produce. The 
disadvantages are its lethargic 
nature, comparatively low con- 
trast ratio (15:1 for a typical dis- 
play versus 40: 1 or better for 
TFT displays), and washed-out 
colors. Picture quality has 
grown better and will undoubt- 
edly continue to improve, but a 
typical color DSTN LCD still 
doesn't fare well in compari.son 
to a color CRT, much less a TFf 
LCD. 

How does the ProSpeedCSX 
compare? While it’s difficult to 
pass final judgment when w ork- 
ing with a prototype — NEC was 
still cleaning up the display as 
this issue went to press — even 
the production units are sure to 
be disappointing if you're ex- 
pecting a display as vibrant and 
responsive as your desktop's. 
Images seem almost to fade 
onto the screen, and any attempt 
at animation — moving your 
cursor rapidly across the screen, 
for instance — results in obvious 
ghosting. 

Colors tend to be fairly true, 
but the display as a whole, and 
the black background in particu- 
lar, looks washed out. The 
screen on our preproduction 
evaluation unit also seemed 
blotchy and had problems with 
vertical color bleeding, but this 
is the type of problem one 
would expect NEC to solve be- 
fore shipping the machine. 

With a resolution of 640 by 
400, the display also falls short 


• Glass (rear) 

• LC layer .... 

. Glass (front) High-mtensity 
fluorescent 


backlight 


The NEC ProSpeedCSX 
builds on standard super- 
twist-nematic (STN) LCD 
technology to generate its 
16 -color display. The rear 
polarizer allows only 
light oscillating in 
one plane to pass 
through. The front 
polarizer allows only 
light oriented in a 
perpendicular plane 
to pass through. In 
between, the 
orientation of the 
liquid crystal mole- 
cules determines 
whether the light is 
reoriented so that it can 
pass through the front polarizer. 

In their natural, twisted state, the 
molecules guide the light to the appro- 
priate angle. With a voltage applied, the 
molecules straighten, leaving the corresponding pixel dark. 

To generate color, the display triples the number of dots, 
or actual pixels, and incorporates red. green, and blue filters 
into the front polarizer. The filters work just like tinted glass, 
and each set of three corresponds to one effective pixel. By 
turning the colors for each pixel on or off in all possible com- 
binations, the display can produce eight colors — black, white, 
red. green, blue. cyan, magenta, and yellow. Additional 
shades and colors can be produced by varying the rate at 
which the individual dots are activated . — Mitt Jones 



RGB filter/polarizer 



Red 


Green 


Blue 


of VGA compatibility, though 
its resolution and 16 colors (out 
of a palette of 64) do a nice job 
with EGA. In addition to MS- 
DOS 3.3, NEC will ship its own 


The NEC ProSpeedCSX uses 
the spatial color technique 
for generating color. Each 
pixel on the RGB filter/ 
polarizer has three selectable 
color areas. 


version of Microsoft Win- 
dows/386 with every Pro- 
SpeedCSX. Windows and a 
slow LCD don’t make for a 

CONTINUES ON PAGE 36 
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PROSPEEDCSX 

CONTINUED FROM PAGE 35 

speedy duo, but the pairing does 

work. 

The display’s viewing angle 
seemed surprisingly wide for an 
LCD. The display remains 
strong up to angles of about 30 
degrees, and the image was 
readable, if barely, even from 
45 degrees. 

For presentations that in- 
volve more than a couple of 
people, you'll still need a good 
old-fashioned CRT, and the 


ProSpeedCSX will accommo- 
date you here as well. The ma- 
chine makes use of Chips and 
Technologies’ 82C455 flat- 
panel video controller, and this 
controller, supports both the in- 
ternal LCD and an external 
VGA monitor. 

All in all, the ProSpeedCSX 
should prove to be an impres- 
sive machine. The color LCD 
screen won’t bowl you over 
with remarkable picture quality 
nor will it startle you with blaz- 
ing speed, but it does display 16 
simultaneous colors, which is a 
feat in itself for a portable-com- 
puter screen. 

If you can live without a 


color-screen portable for the 
time being, you’re probably 
better off waiting for color LCD 
prices to drop and for other 
manufacturers to make their 
move. In the meantime, howev- 
er, the ProSpeedCSX is the only 
game in town for those who 
need color graphics in a DOS- 
to-go machine now. 

One bit of advice; If you de- 
cide the ProSpeed is the travel- 
ing companion you’ve been 
waiting for, you’d better snatch 
one up when you find it. While 
NEC doesn’t expect a large 
market for an $8,499 color por- 
table, it does expect demand to 
outstrip supply. ■ 



NECProSpMdCSX 

NEC Information Systems Inc., 
1414 Massachusetts Ave., 
Boxborough, MA 01 71 9-9986; 
(508)264-8000. 

Ust Price: WHh 2MB RAM. 
42MB hard disk. $8,499; 

100MB model with 10-MHz 
ESDI interface, $9,499. 

In Short: The first color LCD 
portable offers 1 6 sinuiltaneous 
colors in an 1 8.5-pound 
package. Prototype shows 
promise despite its rather 
washed-out screen. 
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THE NEC PROSPEEDCSX STANDS ALONE— BUT NOT FOR LONG 


by Mftt Jones 

It’s no accident that the list of 
companies investing in color 
LCD research and development 
reads like a Who's Who of Ja- 
pan-based consumer electron- 
ics giants: Sharp, Sony, To- 
shiba, Mitsubishi, Sanyo, 
Hitachi, and NEC. Imagine a 
2S-inch television screen thin 
enough to hang neatly on your 
family-room wall and you’ve 
got die future just about right. 

That vision, and the money 
companies stand to make from 
it, is the impetus behind the tre- 
mendous research effort being 
devoted to color LCD technol- 
ogy. The technology is still too 



expensive to take to the con- 
sumer market on such a large 
scale, but the research is begin- 
ning to pay off in the form of 
color screens for DOS por- 


tables — a market that offers the 
deep pockets sizable LCD 
products still require. 

Sharp was the first company 
to announce a color-screen pm*- 
table, the PC-80(X). Though it 
now looks as though the NEC 
ProSpeedCSX will ship first. 
Sharp will probably still claim 
bragging rights to the first 
VGA-compatible color laptop. 

While the NEC’s screen 
measures about 10 inches diag- 
onally and falls short of VGA 
resolution, with 640 by 400 
pixels, the Sharp PC-8000 will 
feature a 14-inch, DSTN LCD 
with a resolution of 640 by 480. 
The screen will display 16 si- 
multaneous colors from a pal- 
ette of 5 12. 

Sharp has yet to set a list 
price for the machine, or even a 
firm shipment date. One 
spokesman said that a first- 
quarter- 1990 shipping date 


The Sharp PC-8000 
will feature a 14-inch, 
DSTN, color LCD screen. 


might be a reasonable expecta- 
tion. 

Sharp is also aggressively 
pursuing TFT technology. The 
company has been showing a 
14-inch TFT LCD nradel capa- 
ble of displaying 512 simulta- 


neous coIots. pc Week report- 
'* ed in September of last year that 
Sharp hoped to market its 14- 
inch TFT display in America in 
early 1990, but Sharp declines 
to estimate a shipping date 
now. 

NEC also declines to di- 
vulge specific plans for a TFT 
screen, but a company spokes- 
man did point out that the Pto- 
SpeedCSX was designed to al- 
low removal of the DSTN 
display. A VGA version of the 
DSTN display is also in the 
works. 

Hitachi reports that it is suc- 
cessfully mass-producing a 
TFT display for laptop use. 
While the display quality rates 
no less than wonderful, the 
screen measures a scant 6.3 
inches diagonally and offers no 
better than CGA graph- 
ics — eight colors at a resolution 
of640by200. 

Zenith acknowledges re- 
ports that it has built a prototype 
portable that uses the Hitachi 
LCD panel, but a spokesman 
echoed the widely held belief 
that anybody willing to pay the 
premium for a color portable 
will want top-of-the-line fea- 
tures, including VGA graphics. 
Neither Hitachi nor any other 
company has announc^ firm 
plans to integrate the screen 
into a laptop. 

Mitsubishi has also joined 
the fun, showing a 10-inch-di- 
agonal, TFT LCD capable of 


displaying eight colors at a res- 
olution of 640 by 480. The 
company divulged no definite 
plans to market a laptop based 
on the design. 

One of the most promising 
developments came as this is- 
sue was going to press, when 
Toshiba and IBM Japan an- 
nounced a joint venUue aimed 
specifically at mass-producing 
a TFT LCD that the companies 
developed in another collabora- 
tive effort. The joint venture 
will operate under the name 
Display Technologies and will 
first manufacture a 10-inch 
VGA display that will be sold 
to both IBM and Toshiba for 
use in their PC and workstation 
products. The bad news is that 
production isn’t scheduled to 
begin until April 1991 . Neither 
company is taking about other 
color LCD products that may 
be ready before then. 

Of the many companies at 
least speculating about market- 
ing a color LCD laptop, no ven- 
dor is talking about building a 
display into anything less than a 
386SX-based machine. That 
may change when and if color 
LCD prices fall, but at least for 
the time being, no manufactur- 
er is willing to take a chance on 
adding a few thousand dollars 
to the cost of even a 286-based 
laptop for the sake of color. If 
you’re determined to travel 
with a color portable, be pre- 
pared to pay for it. 
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A NEW STANDARD IN SCALABLE FONTS 

Glyphix fonts are created in seconds when you print . It’s 
amazing! There’s no font preplanning and you don’t have 
to spend hours making and downloading soft font files. 
That’s why when we’re asked if Glyphix fonts are like 
Bitstream, we say, “Yes, only better!” They’re generated 
on-the-fly in WordPerfect and Microsoft Word. 


QUALITY, PERFORMANCE & PRICE 

PC Magazine compared Glyphix font quality to Bitstream and 
said “_the difference is impressively small." They said Glyphix 
“-produces remarkably fine type at amazing speeds,” and that 
our font generator “Js unlike anything else on the market- 
except possibly PostScript.” That’s high praise for quality and 
performance, and our prices are just as easy to take. 


IT WORKS AUTOMATICALLY! 

Glyphix looks at your document on its way to the LaserJet 
and automatically downloads the fonts in the sizes you have 
selected, up to 120 point. It takes just a few seconds. 

IN WORDPERFEG 

Add your new Glyphix fonts directly into WordPerfect with 
our Installation Kit and select them from the WordPerfect 
font selection menu (Ctrl-F8). That’s all there is to it! And all 
appearance changes work too, including outline and shadow. 


IN MICROSOFT WORD 

Add your new Glyphix fonts directly into Microsoft Word with 
our Installation Kit and select them from the Format Char- 
acter menu. Choose the font, style and size of type you want 
and print as usual. Even reverse, outline, shadow and other 
type effects are supported. 

TKHNKU RKMIWEIUNTS: Glyphix Iwm lequiie on IBM PC. AT, XT, PS/2 w (ompotible with 640kb RAM. hold 
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Ai other products mentioned ore trodemaiiu or legisteted trodemoHcs of their respective manufacturers 


ORDER TODAY! 

Call for details on a time limited, special introductory offer 
that will save you even more on Glyphix fonts. 


Order Toll Free in 00(3021429 8434 

800-2379383 
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First Looks 


Laptops Acquire Hassle-free 
Connectivity to NetWare 
Networks with Pocket 
Ethernet Adapter 



The Pocket 
Ethernet Adopter 
attaches externally to 
almost any parallel port. 


HANDS ON 

by Frank J. Oerfler, Jr., 
and Kimberly Maxwell 


Until now, putting a laptop PC 
on a local area network without 
limiting its portability hasn’t 
been an easy thing to do. Pure 
Data sells network adapters that 
slide into the modem slot on a 
few portables, but because the 
installation is difficult, you al- 
most have to decide whether 
you want the network adapter to 
be a permanent fixture in your 
machine. 

There is also Connect Com- 
puter’s WonUnder, which lets 
you add any type of PC card, in- 
cluding a network adapter, in a 
special cabinet slung under the 
portable. But the cabinet and 
wiring take up space and don’t 
work with every PC. And 
though Toshiba puts an internal 


Ethernet adapter on certain 
models of its laptops, not every- 
one who wants to use a laptop 
on a network wants to buy a new 
Toshiba. 

Xircom’s Pocket Ethernet 
Adapter gives people who use 
laptop and desktop computers a 
convenient and compact way to 
connect to a NetWare network 
running over Ethernet without 
having to install internal hard- 
ware. This 5-ounce gray box, 
which costs $695, attaches ex- 
ternally to almost any PC paral- 
lel port, making it a breeze to 
connect to an Ethernet cable. 
An external AC power supply 
eliminates the need to steal 
power from the host PC. You 
can slide the Xircom adapter 
into a desk drawer or leave it at- 
tached to the Ethernet cable 
when you take your laptop on 
the road. 


Xircom produces two mod- 
els of the Pocket Ethernet 
Adapter; one for thin Ethernet 
and the other for an external 
Media Attachment Unit or 
transceiver that can attach to 
twisted-pair, fiber-optic, or 
thick Ethernet cabling. The 
Pocket Ethernet Adapter is 
compatible with Toshiba, Ze- 
nith, NEC, Compaq, and GRiD 
portables and with any Sharp 
machine that has a standard par- 
allel port. NEC UltraLite users 
will have to look for another so- 
lution, however, because that 
machine doesn’t have a parallel 
port. 

The floppy disk in the Xir- 
com package comes with 
NetWare IPX drivers for LPTl , 
LPT2, and LPT3. Since the 
Pocket Ethernet Adapter has no 
configuration switches, you 
don’t have to deal with prob- 
lems of I/O address and inter- 
rupt conflicts that are common 
in most network cards. You use 
the adapter’s big, knurled knobs 
(why can’t all connectors have 
them?) to attach the Pocket Eth- 
ernet Adapter to the parallel port 
and run the appropriate IPX 
driver. Then you run the 
NetWare NET program for your 
version of DOS and log on to the 
server. 

Xircom has drivers for 
3Com Corp.’s 3 + Share, 
TCP/IP, and NetBIOS under 
development, but right now the 
adapter works only with 
NetWare. 

The installation disk in- 
cludes a diagnostic program that 
quickly tells you if the Pocket 
Ethernet Adapter will operate 
through a particular parallel 
port. The troubleshooting sec- 
tion of the very complete man- 
ual gives suggestions on how to 
respond to five different error 


messages. 

Because Xircom’s adapter 
works through the parallel port 
instead of through specialized 
adapter-card hardware, it takes 
about 30 percent longer to move 
information to and from the 
server. However, you probably 
won’t be able to tell the differ- 
ence without measuring it with a 
stopwatch on a large file trans- 
fer. The speed of file transfers 
and many other actions is limit- 
ed more by the seek time of the 
disk drives on the client PC than 
by the network adapter. The 
Pocket Ethernet Adapter pro- 
vides a high-speed connection 
suitable for any network client- 
station task. 

Although the Pocket Ether- 
net Adapter costs nearly twice 
as much as an equivalent Ether- 
net card, it can be a very good 
investment for anyone who 
needs Ethernet service but 
doesn’t have a slot for an Ether- 
net card. Its design provides ad- 
equate performance and great 
convenience. ■ 



Pocket Ethernet Adapter 

Xircom. 22231 Mulholland 
Hwy., #114, Woodland Hills, 
CA91364; (818)884-8755. 

List Price: $695 (thin Ethernet 
or external MALI version). 
Requires: A parallel port on the 
host and a Novell NetWare 
server running NetWare 2.1 or 
later. 

In Short: A small external 
device that uses the parallel 
port of a PC or l 2 iptop to provide 
Ethernet service on Novell 
networks. Gives throughput 
adequate lor practically any 
client-station task and installs 
in seconds. 
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BENCHMARK TEST: 

XIRCOM POCKET ETHERNET ADAPTER 


Since if moves data via your computer’s 
parallel port rather than through a 
dedicated network card, 

Xircom's Pocket Ethernet 
Adapter provides about 30 
percent less throughput than 
Gateway Communications’ 

G/Ethernet card. In 
practice, though, we don’t 
think you’ll notice the 
difference: the service 
this adapter provides is ^ 
fast enough for ^ 

practically any network 
task. 



Relative Throughput 
(G/Ethernet - 100) 


Throughput Test 

Throughput 
(kilobits per second) 

G/Ethernet 

459.70 

Pocket Ethernet Adapter 

297.40 

The Throughput lest, pan of our LAN 
benchmark test suite, transfers a 1 MB 
data file 1 5 limes using block sizes of 
512 bytes. 4K. and 16K. The reported 
throughput represents an average lor 
all trials. 

These tests were conducted using a 

Dell Model 200 with a t2-MHz 80286 
as the client station. The sen/er was a 
Core International ATB386T running 
an 80386 processor at 20 MHz. 
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Presenting a multiscanning color monitor so advanced it's compatible with virtually all the video standards to date. 
And with video stmdards to come, like SuperVGA and IBM* 8514/A. 

It’s the CI 39 I PanaSvnc™ color monitor. And whether your office PCs are running Hercules™, CGA, EGA or VGA, this 
14" Ptmasonic® monitor will display each to its best advimtage. 

Of course, the PanaSvnc monitor is comfortable in virtually any IBM or [with an optional cable] Apple Mac™ II 
environment And we've given i much thought to vour comfort as well. Witli an ergonomic design. Featuring front-mounted controls. 
Tdt/swivel stand. And text color switching finrn green to amber to paper white . 

in TTl, modes, 'file affoniable PanaSvnc Cl,391 monitor. 'Ihe friture on display. lvrtl)henik. Computers. mnUrs. Copters 
For more information, or the name of vour authorized dealer, call 
toll-free 1-800-742-8086. 


T^penriters and Facsimiles 

Panasomc, 


Office Automation/^! 


PanaPro™ Monochrome Desktop Publishing .Vlonitors 



PanaSvTic'" 
.Vlultiscanning Color 
Monitor 



IKM is a rvfi.tsltmxi inuk-murk uf 
Intenuttunud Hustness Macfdni's 
Otrponuton Maclhsairude 
mark of Afi()le Computer /w 
Herciws « a ttxuivmark uf 
Hercules Computer 7bchnoiof([- 


CIRCLE 122 ON READER SERVICE CARD 








‘Suggested U.S. list prices: 
LaserJet IIP $1495; 
LaserJet Series II $2695. 
Dealer prices vary. 


At only $1495; it’s got your name on it. 


The HP LaserJet printer 
family has expanded- 
in a small way. 

The new HP LaserJet IIP (as 
in Personal) fits right on your 
desk. And, with a price almost 
half of the multi-user LaserJet 
Series II,* into most budgets. 


Its simple front panel gives 
you easy, push-button control 
over the menu, the 14 internal 
fonts, form feed and other 
functions. It handles four 
different paper sizes: letter, 
legal, executive and A4, as 
well as envelopes. In portrait 



or lan<i.scapc fonfiftiira- 
tions. At four pages a minute. 
FVom one or two paper bins 
(the second is optional). 


77)c nm' HP Ijuter.h-t HP printer. 


And, of course, 
our new printer 
is compatible with the HP 
LaserJet Series II and virtually 
all popular PC software. 


introduce people at your 
company to their very own 
HP LaserJets. 

There is a better way. 


The 612K standard memory 
is upgradable to 4.5 Mbytes 
for more complex graphics 
and publishing programs. 


So call 1-800-752-0900, 
Ext, 277J for your nearest 
authorized HP dealer. Then 


HEWLETT 

PACKARD 
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Youfeon 
a ira$h iourse. 
let Uerbatiihbaikyouup. 


Even faster than your data has been stored, 
it can disappear. Wiping out invaluable time, 
effort and dollars. That’s why you need to back 
up your data with Verbatim," 

Verbatim offers a line of products unique 
in safeguarding data. Like its exclusive DuPont 
Teflon" coating. And DataHold'" anti- static 
liners. Plus, a technologically advanced 
manufacturing process that assures every 
diskette is perfect. 

Verbatim was also first to offer factory 
formatting to save you time. And lifetime 
warranties on every product. There are even 


jcolor diskettes for easy organizing. Continuing 
^Verbatim's history of providing new products 
^ith distinct user benefits. 

..J - So stay on course. Let Verbatim back up all 
■ your data. For more data on Verbatim, call 
MOO-538-8589. 

■ ’ ' • Teflon (s o DuPobi regis’erea Tiodemotk 

\ferbatim 

A Kodak Company -■ 

□akrg more ForThe Data Process 
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First Looks 


AutoImport Moves ASCII Text into 
Spreadsheet and Database Files 


HANDS ON 

by RockMiliT 


If you often find yourself retyp- 
ing data from reports into 
spreadsheets , AutoImport offers 
a better way. This clever 
$169.95 program can move any 
ASCII text, whether printed to 
disk or captured from a terminal 
session, into a spreadsheet or 
database file with its data types 
and column widths intact. Al- 
most all programs can print to 
disk, and if yours can't, Au- 
tolmport comes with a memory- 
resident utility that routes print- 
er output to a file. 

W\{\\ AutoImport. instead of 
specifying the minutiae of the 
file format, you work directly 
with an image of the report on 
the screen, creating a “mask" 
that defines the columns and 
lines that you want to include 
and what type of information 
(label, value, date, or time) 
each one will contain. The mask 
is then used as a template for the 
translation. 

By default, AutoImport cre- 
ates the mask automatically, de- 
tecting values, labels, and dates 
and defining the columns ac- 
cordingly. It understands such 
arcana as signed-overpunch 



AutoImport 

White Crane Systems Inc., 

6400 Atlantic Blvd.. #180, 
Norcross, GA 30071: (404) 
446-0660 

Ust Price: $169.95. 

Requires: 512K RAM. DOS 
2.0 or later. 

In Short: This Innovative 
program makes it easy to move 
information from ASCII text 
reports to your spreadsheet or 
database files Though a bit 
homely in its incidentals. 
AutoImport is easy to use. and 
its options are versatile enough 
to handle most problems that 
reports throw your way. 
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numbers and international date 
and currency formats. But it's 
easily confused by numbers 
buried in text items, so you may 
find it better to turn this option 
off and to define the columns 
based on a typical line from the 
report. 

In any case, the program’s 
“painting” 
technique 
makes it ex- 
tremely easy to 
add, delete, 
and rese- 
quence col- 
umns and to 
define header 
and title lines 
until you’ve 
masked off ex- 
actly what you 
want to export. 

Each type of 
data shows up 
in a different 
color; though 
the program 
runs in mono- 
chrome, a color monitor is real- 
ly needed to make the most of it. 

AutoImport is also more ver- 
satile than the text-import func- 
tions of your spreadsheet. Re- 
ports often suppress repeated 
values for clarity; AutoImport 
can restore the duplicate values 
for you. A powerful "line-lag" 
option lets you append informa- 
tion that appears in titles or sub- 
titles (such as a date of printing) 
to each record. Utilities let you 
expand tabs into spaces and un- 
stack multiline reports, and the 
program’s exclude and include 
options let you zap blank lines 
and printer-control codes and 
also do a modest degree of 
record selection. 

Once the mask is defined, 
running the translation is sim- 
ple; you can do it from within 
AutoImport or from the com- 
mand line, which lets you use 
DOS batch files to automate re- 
petitive jobs , such as download- 
ing a weekly sales report. In ad- 
dition to creating a file, you can 


merge the translated output into 
an existing spreadsheet, from 
any location, or append it to the 
end of an existing file. 

The program supports a 
wide range of output formats; 
among spreadsheets, the for- 
mats include those for Lotus I- 
2-3. Release lAand2;Symp/io- 


ny: Quattro; and Excel. 
AutoImport also supports all 
dBASE versions, and the .DIF 
and SYLK file formats, plus 
comma-delimited, fixed-field, 
mail-merge (one field to a line), 
and tab-delimited ASCII files 
(the last designed for use with 
some Macintosh applications 
but also very handy for export- 
ing tables to your word proces- 
sor). It even writes random- 
access files for use with custom 
programs. 

AutoImport includes utilities 
to translate comma-delimited 
and dBASE files Into fixed-field 
ASCII files that can be used in 
masks and to break up large files 
(the program is limited to 1 ,024 
characters per record and to 
16,384 records per file). But 
minor design oversights prevent 
it from handling these tasks with 
the ease of spreadsheet conver- 
sions. 

For example, though you 
can ignore a string, you can’t 
convert it to nulls or anything 


else; thus you are prevented 
from translating invalid data 
formats. And Autoimport's 
mailing-label format could be 
useful for mail-merge except 
that it doesn’t let you define the 
file and record separators. 

Autoimport's user interface, 
though basically sound (it uses 
Lotus-Vike menus and com- 
mands), is noticeably rough 
around the edges, starting with 
the cheesy little advertisements 
that pop up after each conver- 
sion to tell you how much time 
you’ve sav^ over rekeying. In 
addition, the program is a bit 
sluggish on screen updates and 


scrolling, operator error han- 
dling is weak, and the help sys- 
tem is a mere list of function- 
key shortcuts that duplicate the 
menu items. And for a utility 
program, AutoImport eats up an 
enormous amount of memory; 
mask definition takes a full 
442Koffree RAM. 

The sheer variety of its op- 
tions can also be a bit daunting. 
Though you can find your way 
through most conversion prob- 
lems by consulting the manual, 
a cookbook approach would be 
an improvement. And given the 
program’s point-and-act orien- 
tation, mouse support would be 
an asset. 

Still, all good ideas take time 
to come to fruition, andAum/m- 
port is no exception. It is so 
much easier to use than the al- 
ternatives, such as 1-2-3's im- 
port functions, that you can eas- 
ily forgive its minor crudities. If 
you have the need for what it 
can do, AutoImport is enor- 
mously useful. ■ 


AutoImport lets 
you mask the 
data that you 
want to export 
and omit the 
rest. Each data 
type is shown 
in a different 
color for clarity. 
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First Looks 


Brief: Programmer’s Editor Harnesses 
OS/2’s Virtuai Memory Capabilities 


HANDS ON 

by Richard Hala Shaw 


Brief, long considered the most 
configurable programmer’s edi- 
tor for DOS. is now available 
for OS/2. The $195 package, 
which includes a full-screen 
windowing text editor, context- 
sensitive help, and a rich macro 
language, allows you to edit an 
almost unlimited number of 
files by taking advantage of 
OS/2’s virtual memory capabil- 
ities. 

The r in Brief s name stands 
for “reconfigurable,” and 
rightfully so. You can configure 
almost every part of the pro- 
gram, changing the keystroke 
assignments and modifying the 
command set to fit your needs. 
You can edit and open windows 
on multiple files or on different 
parts of the same file at the same 
time. And since Brief h a dedi- 
cated program editor, and not a 
word processor, it’s fast. 

The program is also safe; it 
automatically saves your 
changes to disk during idle time 
(to protect your work in case of 
a power outage), and it lets you 



BrM tor OS/2, Version 2.5 
Ur>derWarelnc..321 
Columbus Ave.. Boston. MA 
02116; (800) 343-7308; (617) 
267-9743 (in Mass); (617) 424- 
1839 (fax). 

List Price: $195 (discounts 
available for Bnef tor DOS 
users). 

Requires: 256K. 0&2 1 .0 or 
higher (Standard or Extended 
Edition), harddisk, display 
adapter. 

In Short: A text and program 
editor that takes libera) 
advantage of OS'2's virtual 
merrxiry capabilities and 
speed. The program, which is 
highly configurable, includes a 
modifiable keyboard and 
command set and a powerful 
macro language. 
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Brief for OS/2 is a character-mode OS/2 application that 
runs well in a PM window. Here it displays C source code 
for two different files in three different windows. 


undo up to 3(X) previous editing 
operations (to protect your work 
from your own mistakes). 

The subprogram SETUP lets 
you reconfigure Brief whenever 
you want, modifying cursor 
size, start-up options, line 
length, and keyboard repetition 
speed. You can instruct it to use 
real tab characters or to fill tabs 
with spaces. And changing the 
program’s screen colors is a 
snap: the SETUP program dis- 
plays a miniature of Brief's 
editing screen and lets you con- 
sider and select color combina- 
tions on the spot. The SETUP 
program creates environment 
strings that are placed in the 
OS/2 CONFIG.SYS file, where 
they will be available to any 
OS/2 session. 

The Brief macro language 
epitomizes the program's re- 
configurability. Many of 
Brief's commands, such as 
word wrap, are actually macros 
that you can modify or replace 
with a few easy steps. The lan- 
guage comes in two flavors: one 
that looks a lot like Lisp and a 
newer version that resembles C. 
You can write individual mac- 
ros in either, and a converter is 
provided to translate older mac- 


ros into the new C-like syntax. 

In addition, programming- 
language macros are included 
that help you format and modify 
C, assembler, and other lan- 
guage source files. For exam- 
ple. when you open a new C 
function with a curly brace. 
Brief will automatically insert 
the closing brace for you. If you 
type in a C keyword, such as 
“if’ or “for.” Brief will add 
the opening and closing paren- 
theses and position the cursor 
between them, ready for you to 
complete the statement. 

C programmers perpetually 
debate code indentation and 
style and never agree on where 
to place control braces; yet you 
can configure Brief to indent 
your code in any fashion or 
place control braces in any posi- 
tion. The program includes op- 
tions to format the source code 
for a half dozen other languages 
and is flexible enough to handle 
many others. 

5rre/ includes a powerful 
and flexible search-and-replace 
capability that's almost worth 
the price of the program itself. It 
uses “regular expression gram- 
mar,” which is more complex 
than ordinary search-and-re- 


place syntax. But this allows 
you to perform more-accurate 
searches and make some im- 
pressive text substitutions. 

A character-mode OS/2 ap- 
plication that doesn’t use the 
Presentation Manager’s graphi- 
cal interface. Brief c&n be run in 
a PM window or in a full-screen 
session. It uses OS/2’s device- 
independent screen interface, so 
you can set the numberof screen 
rows from 25 to 1 28. On a VGA 
screen, you can display 60 lines 
of text in a PM window. 

Brief takes full advantage of 
OS/2’s virtual memory manage- 
ment capabilities, thus improv- 
ing its performance when han- 
dling multiple files. With 
several applications loaded. I si- 
multaneously ran numerous 
copies of Brief, each editing 
over 90 files , and saw no change 
in the program’s speed. 

The DOS version of Brief 
limits you to 65,000 lines per 
file, but Brief for OS/2 lets you 
create and manipulate huge 
files. Under DOS, you can com- 
pile programs from inside Brief 
but you have to pray that enou^ 
memory is available and wait 
for the compiler to finish. With 
the OS/2 version, there’s no 
“RAM cram,” and Brief runs 
the compiler in the background 
while you simultaneously edit 
files in the foreground. 

One of Brief's most-useful 
features is its ability to memo- 
rize which files are open when 
you shut down the program. 
When you start it again, Brief 
reopens the files and places the 
cursor at the appropriate point in 
each. You can take further ad- 
vantage of this ability under 
OS/2. By creating multiple 
Brief entries in the Start In- 
grams window and specifying a 
different start-up directory for 
each, you can use differentflr/>/ 
windows to simultaneously edit 
the source code of various pro- 
gramming projects without 
mixing them up. 

Apart from its not being a 
PM application, my biggest 
complaint with Brief is that it 
doesn’t support a mouse. But 
overall, what may be the finest 
programmer’s editor in the mar- 
ketplace has just gotten better. 
If you’re in the market for a ter- 
rific OS/2-based text editor, you 
can’ t beat Brief for OSI2 . ■ 
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Don’t Be Misled! 


Consumers are under the mistaken impression that there are only two methods for sharing 
printers and data. An article about Data Switches in the July 1989 issue of PC Magazine missed 
an opportunity to dispel this myth and introduce readers to the advantages of a new technology. 


There are actually three distinct printer/data sharing solutions 
available to the business computer world: 

1 . Traditional media-sharing LAN's, in all their endless variety, that 
require software and often special hardware in each computer in order 
to operate. 

2. Mechanical and electronic switchboxes. 

3. Universal, external, distributed-processor LAN’s. 

For some reason our product, the Systemizer Plus — a universal, 
external, distributed-processor LAN — was included in this recent PC 
Magazine article about data switches. The Systemizer Plus and the 
whole Systemizing concept Is the complete opposite of a data switch. 

A data switch, by definition, is a single box. with a single processor, 
and a limited assonment of Connections for computers and printers. Using 
data switch technology for sharing printers and data is analogous to trying 
to squeeze a sixteen lane tollway through a single toll booth. 

Systemizing involves placing a self-contained buffered control unit at 
each computer, then linking them together to form a network. In keeping 
with the tollway analogy. Systemizing assigns toll booths to every lane. 



Data Switch Systemizing 

With an office full of high-speed PC's and laser printers, doesn't it 
seem likely that the data switch approach would create a bottleneck? 

Systemizing offers other advantages too. The term "universal, exter- 
nal, distributed processor LAN" is fitting because Systemizers are: 
Universal: A Systemizer control module can attach lo almost any kind of 
computer made, as long as it has a parallel or serial port — a real boon in 
today's multi-vendor offices. Plus. Systemizing's modularity lets you 
configure a network to meet any combination of PC's and printers — ami 
be able to easily reconfigure at any time — unlike a data switch with its 
fixed complement of ports. Where personnel and equipment changes are 
frequent, our universality and flexibility can be a big money saver. 
External: The Systemizer control module is external to the computer. No 
changes or additions to the PC's internal hardware or software are needed. 
Because each Systemizing module contains its own processor and buffer 
memory, there's no impact on the computer's memory, disk space and 
processor — except perhaps for a performance increase. 

Distributed Processor: The workload on our LAN is spread over as 
many as 31 modules. If a module "dies", the rest of the group can con- 
tinue working. No data switch can offer such performance and security. 

PC Magazine missed these rather significant issues and conducted 
their sole performance test using a single computer — for a file transfer! 
Never mind (hat sharing printers is of greater relevance to consumers, and 
let's ignore that they used baud rates possible only with special file- 
transfer software. Don’t you agree that a more realistic test would have 
involved several computers sending data to printers and to each other? 

This isn’t the only glaring error or omission in the article. They; 

• claimed our price per port was $400 instead of the $200 it actually is. 

• understated our number of ports by half and totally overlooked our 
actual buffer capacity — we offer 62 I/O ports and 31 megs of buffering. 

• didn't mention that every port can be set for either parallel or serial 
operation, or that when set for serial operation they're bidirectional. 

• misled readers into assuming that our buffer memory must be 
purchased from us. where in fact you can plug in 64K, 256K and I Meg 
chips of your own. One Editor's Choice charges $925 for a meg 
expansion; with ours you can achieve a meg for around $ 140. 
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• appropriately noted that data switches claiming to run at 1 15K 
baud (with 1 user) are actually limited by DOS to 9600 or 19.200 
baud for printing. However, they failed to mention that we’ve 
overcome this limitation and offer you the ability to print at 
four times DOS’ 9600 baud rate. 

• failed to point out that our product is the only one that does not 
require any software in the computer to operate. Nowadays there's 
barely enough RAM for application programs much less useful 
TSR's and drivers. Why would anyone want a product that requires 
a memory resident program in order to function? 

Consider this comparison chart of features that consumers are 
interested in. but were ignored or misstated in the article: 



Syeteinlzing 

Editor's 
Choice *‘0’' 

Editor's 
Choice “M- 

Price per port 

$200 

$215 

$160 

1 meg butler upgrade cost 

$140 

$925 

$500 

Fastest printing speed 

36.400 

19.200 

19.200 

PC RAM used 

NONE 

70K 

70K 

E-Mail ability? 

Included free 

NONE 

NONE 

Print-job control 

Pause, reprint, 
abort at each 

ueer 

NONE 

NONE 


"Price per port" can be misleading, so using the article as a 
guide I priced a 16 user system for sharing 3 printers. 

Editor's (Thoice "D” would actually cost $10i870to handle this 
configuration and yield the features that PC Magazine found to 
gush about. All 16 users would have to vie for the attention of a 
single processor and only 4 megs of buffer. 

Choice "N” would cost $7,935 to handle this configuration, 
again with all the extras needed. Users would still be squeezed 
through a single processor and only I meg of buffer. 

With either data switch you would be forced to use serial 
connections instead of faster (and more desirable) parallel links 
between your PC's and the switch. Note also that in this example I 
do not include the costly cabling required by data switches. 

On the other hand, a 16 user Systemizer Plus network would 
have a suggested retail price of only $8,624, and would yield 16 
processors. 16 megabytes of buffering, high-speed parallel 
connections to each computer, easy user-control at each woriista- 
lion, E-Mail, low cost cabling and a host of other advantages. 

Given the facts, what do you think about the editor's choice? 

If you want a LAN without the attendant costs, complications, 
and expertise required, consider Systemizing. Or if you're thinking 
about using a data switch, fully investigate our universal external 
LAN first. Please don't make an important business decision with- 
out a thorough personal investigation. 1 know there's a lot of jar- 
gon and hyperbole to cut through out there, but we’re ready to help 
if you're willing to ^st your own Judgement. Despite the opinion 
of one magazine editor, consider that several agencies of the U.S. 
Government and many of the world's largest corporations have 
standardized on Systemizing — with some using 5.00(H nodes per 
site. Could they have all been wrong? 

Tim Wilde. President. 
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First Looks 


PlanPerlect 5.0 Provides 
Alternate User Interfaces 


HANGS ON 

by Craig Stinson 


Topping the list of attractions in 
PlanPerfect, Version 5.0, the 
latest spreadsheet program from 
WordPerfect Corp., are two al- 
ternative menu trees for the ben- 
efit of those uncomfortable with 
the program's native function- 
key style. Users now can press 
Slash and issue Lontr 7-2 -i-like 
commands or press Esc and 
navigate through a set of cas- 
cading pull-down menus. 

All of which is good, since 
PlanPerfect'% native command 
set mimics that of WordPerfect, 
perhaps the most standard-defy- 
ing user interface in the indus- 
try. This movement toward be- 
coming more compatible with 
the rest of the software world 
should be particularly welcome 
to those many users who write 
with WordPerfect and crunch 
numbers with 7-2-5. 

Sad to say, the outreach ef- 
fort fails in many ways. Just 
having a Loru^-style menu 
doesn't get the job done. At the 
least, PlanPerfect also needs to 
provide an optional set of Lotus- 
style prompts (as Quattro does), 
alternative fiinction-key assign- 
ments. and alternative naviga- 
tional keystrokes. 

Given PlanPerfect' s current 
prompts, the Lotus 6migr6 will 
trip up in many places, such as 
when saving to an existing file. 
As for navigation, not even a 
complete remapping of the key- 
board will eliminate certain fun- 
damental problems, such as the 
faa that PlanPerfect varies its 
response to the Home key ac- 
cording to the number of times 
in a row you press it. 

The {Mogram comes with a 
built-in ^temate keyboard map 
that ostensibly aids the Lotus- 
minded newcomer. Amazingly, 
though, it does little more than 
move Help to FI and rest(»e 
some of the customary function- 
ality of the Esc key. 

On top of this, the 7-2-5 im- 


port/export routines are full of 
bugs. Many functions are not 
translated on export to 7-2-5 
(even though they have equiva- 
lents in 7-2-5), and many simple 
7-2-5 macros are not properly 
converted on import. A Word- 
Perfect spokesperson said the 
development team is aware of 


hoc Windows 
Manager: Not 
Just Another 
Pretty Icon Maker 


HANGS ON 

by Lori Grunin 


Before you mumble "another 
Windows shell," consider that 
hDC Computer Corp.'s $79.95 
add-in for Microsoft Windows. 
hDC Windows Manager. 
doesn't unleash an army of cute- 
sy little icons on your display. 
Nor does it let you perform 
complex file-management tasks 
by clicking a mouse button. 

Rather than borrowing icons 
from the Macintosh, Wiruiows 
Manager borrows the concept 
of Desk Accessories — a set of 
utilities and minor applications 
(called MicroApps) that can be 


the translation problems and is 
working to remove them. 

PlanPerfect is unusually 
good at text manipulation. You 
can assign fonts and other attri- 
butes to individual characters in 
worksheet labels, and for espe- 
cially long labels you can open 
an "edit window," a block that 
behaves like a miniature Word- 
Perfect document. The new ver- 
sion supports up to 32 fonts per 
workshMt, includes all the cur- 
rent WordPerfect printer driv- 
ers, and comes with zoomable 
print preview. Other strengths 
include minimal recalc, a full 
macro language, and EMS and 


accessed from the Control Pan- 
el, and therefore from any Wm- 
dows application. 

Although hDC hopes that a 
host of third-party MicroApps 
will soon appear, the company 
provides seven of its own with 
Windows Manager. The most 
interesting. Work Sets, lets you 
define groups of applications 
that open simultaneously when 
you click a button or press a 
combination of keystrokes. 

The dynamic Memory 
Viewer is a small but utterly in- 
dispensable utility; it displays 
either a bar- or pie-chart break- 
down of occupied memory, in- 
cluding extended memory un- 
der Windows/386. When shrunk 
down to an icon, the Memory 
Viewer continues to display the 
changing memory values. Simi- 
larly, the Font Viewer shows all 
available screen and printer 


coprocessor support. 

PlanPerfect is a respectable 
spreadsheet with some uncom- 
mon features for those who are 
comfortable with pressing F3 
for help and F7 to quit . But all in 
all. this new version comes up 
short in its attempt to appeal to a 
wider audience. ■ 

List Price: PlanPerfect, Version 
5.0, $495; upgrade. $75. 
Requires: 364K (51 2K 
recommended), hard disk. DOS 
2.0 or later. 

WordPerfect Corp.. 1555N. 
Technology Way. Orem, UT 
84057; (801) 225-5000. 
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fonts. 

To improve the aesthetics of 
your Windows environment, 
you can use the Desktop utilities 
to replace Windows' cyan back- 
ground with a patterned or dif- 
ferently colored one. Desktop 
accessories include a timed 
screensaver and a start-up bit- 
map that you can import from 
Windows Paint. The System 
Enhancer lets you configure the 
default windows to tile, over- 
lap. or minimize, as well as de- 
termine when they close. 
Rounding out the set of Micio- 
Apps is an unremarkable three- 
alarm clock. 

You control which applica- 
tions appear on the Control Pan- 
el and install any new Mi- 
croApps through Windows 
Manager's Control Menu, 
whose interface brings to mind 
the Mac’s Font/DA Mover. 

hDC Windows Manager is 
useful, and unobtrusive; best of 
all, it doesn't require you to re- 
install Windows. It won’t turn 
Windows into the GUI it claims 
to be, nor will it supply the file- 
management utilities E>OS for- 
got. But if you're willing to for- 
go about lOK of memory per 
MicroApp and a little speed 
when starting up, Windows 
Manager adds a few amenities 
to programs that do perform 
those functions. ■ 

List Price; hDC Windows 
Manager, $79.95. Requires: 
Microsoft Windows/286 or /386, 
Version 2.0 or later. hDC 
Computer Corp., 1 5379 NE 90th 
St. Redmond, WA 98052; (206) 
685-5550. 
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SayGgodby* 


toFinancM Hassle! 


So Long, Tedium Hello, Quicken 


W hy waste lime doing your finances? 
C^cken slashes time and effort 
every month., .perfectly organizes 
your finances. . and provides instant Insight 
into your money matters. 

Breeze Through Financial Chores 
Quicken takes the drudgery out of routine 
finances. It automates everything from bill pay- 
ing to bookkeeping. . .reconciliation to reporting. 
Quicken does in minutes what used to take hours. 

Quicken actually learns your regular bills 
and reminds you when to pay them. Just confirm 
payment amounts, and in seconds, Quicken 
performs 14 bookkeeping steps, categorizes 
expenses, and hands you printed checks 
addressed for mailing. Or, pay your bills using 
CheckFreer the nation^ electronic payment 
system. And, Quicken keeps perfect records 
of all your handwritten checks. 

A Bigger Picture with Smaller Effort 
Quicken automatically organizes your 
finances. Imagine always krrawing how much 
money you have. , .and exactly where it^ going. 
At the press of a button, Quicken generates 
insightful reports such as Income and Expense, 
Cash Flow, Budget vs. Actual, Elalance Sheet/ 

Net Worth, Job Costing, and more. 


•IMS* 


Relax at Tax Time 
Stop dreading tax time. Quicken keeps 
important tax data at 
your fingertips auto- 
matically. In seconds, 
you can print an 
itemized list support- 
ing your deductions. 

Plus, Quicken links 
directly to top selling 
tax software like Turbo 
Tax* and j . K. Lasser^ 

Your Income Tax! 


NEW VERSION 3.0 

FAR MORE THAN A CHECKWRITER 

Quicken is now even easier, faster, and 

offers 50 new features, including: 

• New credit card, cash, asset, and 
liability accounts for a complete 
financial picture. 

« Now combines information from all 
accounts into consolidated reports 

• New reports, including Tax Sum- 
mary and Net Worih/Balance 
reports 

• New wallet -size checks 

• Variable monthly budget report 

• Data import and export 

• Canadian dates and tax categories 

• Links with CheckFrec?’ the nation’s 
electronic payment system 


The World’s#! Bestseller 
Quicken is the best selling business and per- 
sonal financial software in the world. Bill Howard 
of PC Magazine (December 27, 1988) g ! . ▼ 

says, "Quicken is about ^ * j ^ H 
good as software gets- f 
powerful, afiCordable and ? •MaiMt 
easy to use! Broadway * TUTTo 
*_*• ** playwright (“Marne") Robert 
ofthtySui E. Lee remarks. “This astonishingly 
simple program. . . is truly true to its name. 
Indeed, it does quicken the time required for 
routine bookkeeping!’ 

No Computerese or 
Accounting Mumbo Jumbo 
Quicken is so easy, you're up and 
running in minutes. Tlut's because the 
whole program looks and works just 
like the paper checkbook and register 
you've always used. (Quicken doesn't 
change how you do your finances, 
only how /ost you finish them. 

Powerful Business Features 
Over half of Quicken’s cus- 
tomers use it for small business 
bookkeeping. Quicken pro- 
duces financial statements such 
as Profit and Loss, Balance Sheets and other 
useful management reports. It forecasts your 
cash flow, and tracks A/R, A/P, payroll, jobs, 
clients, properties, and more. 


Try Quicken FREE for 30 Days 
Order from the coupon below, and if you're 
not completely satisfied for any reason, simply 
return it for a full, no-questions-asked refund. 
So, why wait? Say good riddance to financial 
hassle, and order (Quicken today. 

Send in the coupon, or call 
1-800-624-8742 U.S. and Canada. 
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SFECIFICATIONS 

Sofcw OT Cany ribaHy Imports trom Chcck-Fnc and 
ASQI Exports to ASQl. Lotus* Symphony.* 

Quattro! Excel* 

r CoaynWay AU IBM* PC XX Ari PS/2* and 


conpanbles with 320K RAM and DOS 2.0 or higher 
Works wUh your pri me r and monitor; we guarantee tt. 
Capacity; Unlimited nunber o( bank accounts and 
iransacnom (sulyt to available disk space) Maxunum 
amounts to SO .999.999 99 

Other Unlimited FREE technical support. Not copy- 
protected. Checks are preapproved ^ all financial insntu- 
nons m the US. and Canada Sample checks and order 
(orm in Quicken pnekage AlsoavailableforMacImoshand 
Apple HdcafurcscomryX 

CheckFiee Ekctrentc B0 Payment: Pays all bdb lAtorks wuh 
ail US financial insOtuiioRS Modem and software icquixed 
Spcclaloder available in thcQuKken peck^ Ascrvice 
of CheckPtcc Corporation 


QuKken is available at most computer and software stores 


I want losaygoodbyeiofinaitcial hassle and try QuKken 
U I'm not completely saoshed. I may return it within 30 days 
ior a hiU tehind QtuckenVrrsioti 3 (or IBM and compatiUes.US $3995. 
iniiuiks tree shipping by au. CaliiurniB rcsMlenls, please add sales lax. 
For coupon orders, allow 10 days (or debvery (longer lo Canada) 

Mr / Ms / Miss / Mrs / Dr (please circle) 

Name 


*dd». 

C„y 

Stau 

Zip 

Daytime Phone ( 

) 


(^utclcen Version 3 for IBM and compatibles 

□ 5Vi*disk □SVi'disk 


Preferred payment method (check one) 

□ Check encloaed (no purchase orders or COO. please) 

□ Visa □ MuterOrd □ American Express 

Card No Exp Date 


Mailu: Or.caU; l-800-624-8742inU3. 

and Canada for charge card orders 
Current Quicken useis 

540 University Ave. To upgrade. caU the BOO number above 

Palo Ako.CA 94301 
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First Looks 


Slick! Improves AutoCAD 
File Management 


HANDS ON 

by Jeff Prosise 


If there’s one area where Auto- 
CAD falls short, it’s in file and 
drawing management. But 
CADsystems Unlimited’s new- 
ly revised Slick! (Version 4.0), 
a versatile drawing manager 


Zing Offers Tools 
For 3-D Text 
Creation 


HANDS ON 

by Luisa Simone 


Three dimensions are better 
than two— that’s the theory be- 
hind Enabling Technologies' 
Zing, a $199.95 superset of the 
vendor's Microsoft Win- 
dows-based solid modeler, 
Pro3D. An incremental im- 
provement rather than a major 
overtiaul, Zing offers the same 
3-D modeling tools as Pro3D 
and adds new text-handling fea- 
tures for creating 3-D headlines. 

Zing's user interface is a 
model of common sense. Self- 
explanatory icons border the 
workspace and let you size, 
move, light, and rotate objects 
in space. For example, the level 
of an iconic eye on a vertical 
scroll bar indicates the angle of 
perspective, faithfully mimick- 
ing the way you’d move your 
eye to change your line of sight. 

To create an object, you 
draw and then manipulate its 
outline— either by extrusion or 
lathing — in three dimensions. 
Though Zing's tool kit makes it 
easy to do this for simple manu- 
factured objects (like jars), it is 
not powerful enough to render 
complex, natural objects (like 
flowers) realistically. 

The program’s new text-en- 
try screen is by far its finest fea- 
ture. In addition to the special 
dialog box that lets you type 
headlines in text mode. Zing 
comes with a 3-D alphabet. Us- 


that lets you manipulate Auto- 
CAD files and browse drawings 
and slides, seeks to change all 
that. 

Slick! is a standalone utility 
that works with drawing files 
produced by AutoCAD , Version 
2.52 or later. With Slick! you 
can forget about AutoCAD’s 


ing the alphabet is as straight- 
forward as selecting the appro- 
priate font subdirectory and 
waiting while the program re- 
trieves each individual letter 
file, calculates the correct letter 
space, and arranges the words 
on a baseline. And once you've 
increased the dramatic effect of 
your 3-D headline, you can ex- 
port it to desktop publishing 
programs that support TIFF. 
.EPS, .EPS with TIFF. .PCX, 
Windows Metafile, and .PIC 
file formats. 

The program also works 
with Enabling Technologies’ 
eight-volume clip-art series, 
Clip3D Library. The vendor ef- 
fectively cuts Zing's list price in 
half by shipping one volume to 
registered Z/n^ users. Given 
Zing's strong text handling, for 
most users the best choice 
among these volumes will be 


primitive File Utilities menu 
and perform staiKlard file opera- 
tions from inside a point-and- 
shoot shell. In addition. Slick! 
will display AutoCAD drawing 
and slide files just like Auto- 
CAD, without forcing you to 
type in filenames or quit the pro- 
gram to load another drawing. 

Slick!'s DOS-shell-Iike 
work screen displays a directory 
tree on the left, a list of .DWG 
and .SLD files on the right, and 
a command menu at the bottom. 
When you find the file you 
want, a click of the mouse pops 
it onto the screen for viewing. 

Once a drawing is displayed. 


the font collection. 

Enabling Technologies' 
next version of Zing will render 
objects more realistically, either 
by working with high-end prod- 
ucts or by incorporating better 
surface descriptions directly 
into its own code. Until then. 
Zing will be of limited value to 
designers whose needs go be- 
yond 3-D text creation. ■ 
List Pries: Zing, including 
runtime version of Microsoft 
Windows on S.S-inch floppy 
disks, $199.95; runtime version 
of Windows on 5.25'inch floppy 
disks, $1 5. Requires: 640K 
RAM, Microsoft Windows 1 .03 
or later, hard disk, mouse, 
graphics adapter, DOS 2.0 or 
later. Enabling Technologies 
Inc., 600 S. Dearborn, #1304, 
Chicago, IL 60605; (800) 544- 
0629, (312)427-0408. 
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Slick! offers a mouse-driven, 
Au/oCAD-Iike interface, com- 
plete with pull-down menus and 
dialog boxes. You can zoom in 
by outlining an area of the 
screen with the mouse or zoom 
out to show the full image by 
pressing the right mouse button. 
You can manipulate blocks and 
layers individually and alter the 
viewpoint in 3-D space. If one 
view isn't enough. Slick! lets 
you divide the screen into as 
many as four windows. Each 
can display a different drawing 
file or a different view of the 
same file. Should you decide to 
change a drawing. Slick! can 
launch AutoCAD and load a 
drawing file for editing. 

SlickPs most attractive fea- 
ture by far is its fast browse op- 
tion, which lets you use func- 
tion keys to view successive 
files grouped together in one 
subdirectory. And if you need 
help locating a particular draw- 
ing file while you're editing a 
drawing in AutoCAD, you can 
invoke Slick! from within Auto- 
CAD by making a minor change 
to AutoCAD's ACAD. PGP file. 

Slick! is available in four dif- 
ferent configurations. Level 1 
($95) offers all the basic file- 
management and -viewing 
functions and runs on CGA, 
EGA, VGA. and Hercules vid- 
eo boards. Level 2 ($150) runs 
on all these, as well as on third- 
party video adapters supported 
by AumCAD-compatible ADI 
device drivers. Level 3 ($195) 
includes all the features of level 
1 , plus the ability to plot images 
on Epson dot matrix and HP La- 
serJet Series II printers. And 
Level 4 ($250) combines all the 
features of levels 1,2, and3into 
a single integrated package . ■ 

List Price: Siick!, Version 4.0, 
Level 1 , $95; Level 2 (includes 
ADI display support), $150; 

Level 3 (includes support for 
Epson and LaserJet ll printers), 
$1 95; Level 4 (includes ADI 
display support and support for 
Epson and LaserJet II printers), 
$250. Requires: 51 2K RAM, 
DOS 2. 1 or later. 640K RAM. 
mouse or digitizer, 60x87 math 
coprocessor recommended. 
CADsystems Unlimited Inc., 
5201 Great America Pkwy., 
#443, Santa Clara, CA 95054; 
(408) 562-5762. 
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The text In this Zing screen was typed Into a text-entry 
dialog box. The jar was created using Zing ’s lathe tool. 
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3X-LINK16 

the LAN ALTERNATIVE! 






Connect up to 16 computers and printers 
without network nightmares. 


Power file transfer 

Imagine transferring files at 500,000 bps, without 
a network! Just plug a 3X-LINK16 cable Into the pa- 
rallel port on up to 1 6 computers, up to 400 feet cable 
length (your printer stays connected). Then run our 
software. 

In just seconds, you'll be transferring files in full 
background model No need to interrupt your current 
program. And no need to interrupt your business as 
you install (and maintain) an expensive network. You 
can even transfer files automatically, using our auto- 
script feature. 


U-UNKIS 

WORKSTATION 


3X-LMKt« 

WORKSTATION 


3X-LINK16 
WORKSTATION AND 
LASER PRINTER SERVER 



Instant printer sharing 

And our optional 3X-Spool16 intelligent printer 
spooling software lets you share connected printers 
(up to 16), automatically managing paper sizes all 
without waiting. And without buying limited, expen- 
sive printer sharing boxes. 

Invisible E-Mail 

What’s more, our built-in E-Mail feature lets you 
send messages in background mode, no extra E-Mail 
software required. 

The choice is yours : 

3X-LINK1 6 comes complete with 3 1 /2" and 5 1 /4" 
software diskettes, parallel connectors, and a 1 2 foot 
cable... all you need to connect two PCs for only 
$279. Additional stations can be added for $139 
each. 3X spool16, our printer sharing software op- 
tion, can be added for only $149. 

And you get our 30-day money back guarantee to 
insure your satisfaction. 

The only thing easier than choosing 3X-LINK1 6® 
is using it. 

For more information or to order 3X-LINK1 6® , 
contact your local dealer or call: 
800-327-9712, or FAX: (201) 592-0908, 
or in N.J.: (201) 592-6874 


■ 8BI 


3X USA Corp. One Executive Drive Fort Lee N.J. 07024 

Phone: (800) 327-9712 
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The Product Is Great, 

The Price Is l^ht, Tlw Can Is Free. 



CPU 286 AND 386 STANDARD F6ATURES: 

• 1 MB RAM 

• e EXPANSION SLOTS 

• AMARD BIOS 

• KEYBOARD SELECTABLE CPU SPEED 

• ZERO WATT SWE MEMORY ACCESS 

• FIVE HALF-HEIGHT DRIVE BAYS 

• 1:1 INTERLEA/E FLOPPY/HARO DISK CONTROLLER 

• 200W POWER SUPPLY 

• 1.2MB OR 1.44 FLOPPY DRIVE 

• SYSTEM BOARD MADE IN USA 

• 101-KEY TACTILE FEEDBACK KEYBOARD 

• ONE YEAR WARRANTY ON ENTIRE SYSTEM & 18 

- 2 SERIAL PORTS. 1 PARAUEL PORT AND 1 GAME PORT 

MONTHS WARRANTY ON SYSTEM BOARD 


CPU 386SX 

M,095 




Includes all standard features, plus; 

• INTEL 32-BfT 80386SX CPU 

• 1MBRAM(EXPANDABLET08MB0N 
BOARD); 384K BIOS SHADOW RAM 

■ LIM EMS V4 DRIVER INCLUDED 

• SUPPORTS INTEL 80387SX 
CO-PROCESSOR 

(fo what other SX machines Co; onfy 
—August 

Includes all standard features, plus: 

• INTEL 32-BIT 60386 20MH2 CPU 

• 1MB RAM (3B4K FOR SHADOW 
RAM; EXPANDABLE TO 16MB 
ON BOARD) 

■ LIM EMS V4 SUPPORT 

• SUPPORTS 80387-20 OR WEITEK 
3167 CO-PROCESSOR 

- CACHE MEMORY OPTIONAL 
Includes all standard features, plus; 

• INTEL 32-Brr 80386 2SMHz CPU 

• 1MB RAM (364K FOR SHADOW 
RAM; EXPANDABLE TO 16MB 
ON BOARD) 

• LIM EMS V.4 SUPPORT 

• SUPPORTS 80387-25 OR WEITEK 
3167 CO-PROCESSOR 

- CACHE MEMORY OPTIONAL 

"ONy If you're flu^ with cash or restricted to Puyvip from 
one of the well-known makers like IBM or Compag should 
you pass up considering the CPU 386. " —July 1^ 


"It seems able to 
better and faster. 

CPU 386/20 

M,495 


CPU 386/25 

$1,695 


CPU 286/12 Includes ail standard features, plus; 

■ INTEL 80286 12MHz CPU 

• 1MB RAM (EXPANDABLE TO 4MB 
ON BOARD) 

> LIM EMS V.4 SUPPORT 

(T^G • SUPPORTS 00287 CO-PROCESSOR 

I ^ ^OMHz OR 12MHz 

mn • SPECIAL 10-YEAR-LIFE BAHERY 

"Don't pass over the CPU 286 12MHz. " —Sept 1989 

Includes all standard features, plus: 

- HARRIS 80286 20MH7 CPU 

> 1M6 RAM (EXPANDABLE TO SMB 
ON BOARD) 

• 384K BIOS SHADOW RAM 

• LIM EMS V.4 DRIVER INCLUDED 

• SUPPORTS 80287 CO-PROCESSOR 
AT 10MHz OR 12MHz 


$795 

BASIC SYSTEM 


CPU 286/20 

$995 

BASIC SYSTEM 




All of our computer systems are 100% 
compatible with Novell, 3 COM, and 
SCO XENIX, so they can be added to 
virtually every network. And since we 
are a l^d-Authorized Novell dealer, as 
well as both 3 COM and SCO XENIX 
Authorized Dealers, our technical staff 
can help you plan and equip your 
network system, including all necessary 
hardware and software. 

■ Nj^VE L L 


288 and 386 CONFIGUnATtON CHART 

(Add tMSic system price to tne tnonilor/diive combination ol your ctioice ) 



MONO 

720X346 

16 BIT 
VGA MONO 
640X480 

16 SIT 
VGA COLOR 
640X460 

>6 BIT 
SUPERVGA 
600X600 


MONO 

720X346 

16 BIT 
VGA MONO 
640X480 

16 BIT 
VGA COLOR 
640X480 

16 BIT 
SUPERVGA 
800X600 

40MB/2SMS 

MFM 

> 500 

> 680 

> 940 

>1,115 

1S0M6/23MS 

ESN 

>1,280 

>1,460 

>1,720 

>1,865 

66MS/25MS 

RLL 

> 635 

> 815 

>1,075 

>1,250 

230MB/2OMS 

RLL 

>1,850 

>2,0» 

>2,290 

>2,465 

71MB/2SMS 

MFM 

> 6f0 

> 990 

>1,250 

>1,425 

330Me/18MS 

Esa/scsi 

>2,250 

>2,430 

>2,690 

>2,865 

105MB/25MS 

RLL 

> 880 

>1,040 

>1,300 

>1,415 

‘Special prices hsteo available only with purchase ol complete systems. 


FREE Software 

We offer FREE disk caching and 
comprehensive diagnostic so^are as 
an extra bonus value with every system. 

All of our systems are made in the 
US. at our California factory and come 
with our comprehensive warranty or an 
optional^n-site maintenance plan from 

GE Computer Service 

If you do have a problem, a GE 


technician will come to your location— 
usually within 24 hours. 

Customer's Choice 

We’ve been faithfully serving 
customers since 1984, providing top 
quality computers with excellent service 
and prices. 

That's why our products are 
purchased by thousands of satisfied 
corporate and individual customers 
across America. 
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GPU 186 TURBO STANDARD FEATURES; 

• INTEL 16-Brr gOC186 KMHz CPU 

■ FULLY XT COMPflIBLE (8 EXPANSKIN SLOTSI 

• ZERO WAIT SWE MEMORY ACCESS (EMS V.4 
SUPPORT) 

• S12K RAM (EXPANDABLE TO 2MB ON BOARD) 

• FLOPPY CONTROLLER SUPPORTS 360K. 720K. 
1.2MB OR 1.44MB DRIVE 

• 1.2MB OR 1.44MB FLOPPY DRIVE INCLUDED 

• 101 -KEY KEYBOARD 

• 1 SERIAL AND 1 PARALLEL PORT 

• REAL TIME CLOCK WITH BATTERY BACKUP 

• SUPPORTS 80187 CO-PROCESSOR 

• 3 ACCESSIBU HALF-HEIGHT DRIVE BAYS 

■ 1 HIDDEN 3-1/2* DRIVE BAY 

• SYSTEM BOARD MADE IN USA 

• ONE YEAR WARRANTY ON ENTIRE SYSTEM 8 
18 MONTHS WARRANTY ON SYSTEM BOARD 


CPU 186/16 This is the perfect upgrade for ttie 
TlIRPn original PC or XT class machines. 
MM* The CPU 186/16 Turtw is designed 
#I|QI| for duty as either a full-featured 
economical stand alone PC or as a 
BASIC SYSTEM poimrful executive LAN node. It can 
deliver six to eight times the compu- 
ting power of the IBM XT. and outperforms both the IBM 
Mc^el 30 as well as older ATs. 

CONFIGURATION CHART 

{Add basic sysiem price lo ine montor/dnve 
combinaiion ot your choice ) 


>385 


>565 


>856 


>525 


>700 >990 


‘Special prices listed avaitttie only win purchase ot compiele systems. 



30 DAY MMEY BACK QUAflANTEE 


CEHra 

1 ( 800 ) 824-2936 

In California: 1(800)662-6111 
Fax Orders; 1(818)960-2926 



12803 Schabarum fine., Irwindale, CA 91706 
Inquiries: (818)33B-59S9/Technical support; (B18)814-2367 
S^es; Mon-Fri 7a.m. to 6pm./Sat 10a.m. to 3pm. PST 
VISA, MC, American Express, personal and cashier's 
checks and RO.s welcome. 

• Ml C4H*|MI PHM5 IMM AliiMiitMnM FncaaM 
MCMiBiMifMCI AIC«Nig«M>Bn48MK)iBin>inVMtafosiiiv 
— • — — — — AuMrtaEMtB 







Dynacomm has a built-in editor that is linked 
to Its script compiler. 


Like Dynacomm and Crosstalk for Windows. 
Ape offers DOE support. 


First Looks 


Two Communications 
Programs for Windows 
Broaden the Fieid 


HANDS ON 

by Barry Simon 


Although you might not think of 
Microsoft Wirtdows as being as 
strong a platform for communi- 
cations programs as it is for 
graphics, the release of several 
new Windows-based communi- 
cations packages should help 
change its image. In addition to 
Digital Communications Asso- 
ciates' introduction of Cmsjw/A- 
for Windows. Future Soft Engi- 


you can invoke in scripts and 
during background transfers. 

Three features separate 
Dynacomm from the competi- 
tion; network support, separate 
versions for the Macintosh and 
for synchronous communica- 
tions from Windows, and an edi- 
tor linked to its script compiler. 
You can direct Dynacomm to 
communicate via COM) or 
COM2 or tell it to connect via 
ConiBlOS or NetBIOS. 

The communications as- 


lion of the error. 

With VT220 support, Dyna- 
comm is stronger than Crosstalk 
for Windows on emulations but 
weaker on binary transfer proto- 
cols. Not only is it missing 
Zmodem and CISB, but it also 
doesn't offer options for chang- 
ing packet size and pacing as 
Crosstalk does. Its most serious 
omissions are the lack of a 
phone book and of room in the 
script-list box for a description 
of what the scripts do. But over- 
all, Dynacomm merits serious 
attention. 

Like Dynacomm and Cross- 
talk for Windows. Ape offers 
DDE support and scroll-bar ac- 
cess to a capture buffer. Howev- 
er. the SI 89 program does not 
provide on-screen buttons for 
launching scripts. 

Ape has several features that 
set it apart from the pack. For 



4pe, Version 1.02 
Hl-Q International. 1142 
Pelican Bay Or.. Daytona 
Beach. FL 32019; (904) 756- 
6988. 

List Price: $189 
Requires: Microsoft Windows 
2.0 or later; mouse strongly 
recomended. 

In Short: A fledgling Microsoft 
Windows -based communi- 
cations program with a handy 
chat mode. Still rough around 
the edges. 
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Dynacomm, Version 2.00 
Future Soft Engineering. 1001 
S. Dairy Ashford. #203. 
Houston, TX 77077: (713) 496- 
9400 

List Price: $295; upgrade from 
Version 1 .x, $50. 

Requires: Microsoft Windows 
2. 1 0 or later; mouse strongly 
recommended. 

In Short: A Microsoft 
Windows-based communi- 
cations program that offers 
network support, separate 
versions for the Macintosh and 
(or synchronous communi- 
cations. and an editor linked to 
its script a)mpiler. 
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neering has upgraded Dyna- 
comm. which for a long lime 
was the only fuM-fealurcd. Win- 
dows-based communications 
program available. In addition. 
HI-Q International has launched 
Ape. a fledgling that's full of 
promise. 

Dynacomm ($295) offers a 
number of Windows-specific 
features, among them a capture 
buffer that you can recall with 
scroll bars and mark w ith a 
mouse for copying to a file, a 
printer, or the Windows Clip- 
board; on-screen buttons that 
send a string or run a script 
when you click on them; DDE 
support for exchanging infor- 
mation with other Windows ap- 
plications; and dialog boxes that 


pects of Dynacomm' s script lan- 
guage are comparable to those 
of Crosstalk for Windows's 
script language. But Dyna- 
comm's script language offers 
stronger support for creating a 
customized user interface. You 
can use it to create dialog boxes, 
menus that can act as replace- 
ments for the standard Dyna- 
comm menu, file list boxes, and 
several icons. While Dyna- 
comm supports DDE, it has its 
own names for all of the func- 
tions. Ape and Crosstalk use 
standard Windows terminology. 

If Dynacomm's built-in edi- 
tor finds a syntactic error when 
you compile a script, you can 
then call up the editor, which 
loads with the cursor at the posi- 


one . its chat mode lets you carry 
on a written conversation with 
another Ape user while a file 
transfer is taking place in the 
background. Since the program 
lets you run more than one script 
at a time, you could have a 
script look for a message that 
had arrived via electronic mail 
while a second script download- 
ed data. 

You also can call up (he 
command line and enter script 
commands interactively, a fea- 
ture that's useful both for de- 
bugging and for quick opera- 
tions. In addition, the program 
has a broad array of diagnostic 
tools and keeps a journal file on- 
disk with information about 
connections, file transfers, and 


times. 

Ape is still rather rough 
around the edges. It supports 
only Xmodem, Ymodem, and 
Kermit protocols, but CISB is a 
grayed-out option on the 
menus, an indication of what’s 
to come. You cannot adjust the 
time before a dial is cancelled 
because of no answer except by 
looking up the command in your 
modem manual and editing the 
relevant script. And while the 
scripts support simple text-input 
dialog boxes, they don’t pro- 
vide for file-list boxes, radio 
buttons, check boxes, or user- 
made menus. 

According to Hl-Q Interna- 
tional, these amenities will be 
included in future releases. If 
you purchase the program, it 
would be advisable to opt for the 
$65 extended support plan, 
which provides upgrades for a 
year. 

Ape is a very promising 
package with some special fea- 
tures and lots of good ideas to 
build on. In 6 months, it could 
be the Windows communication 
package of choice. ■ 
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(/MP 

ABOVE SOFTWARE " 


AbovtOafc 
ACCOLADE 
TwtDnvtH 
ADOBE 
■ultfstor/WIndowt 
ALDUS 
P«Mmak«r 
ALPHA 
Atohftfour 

AMERICAN SMALL BUSINESS 

OMignCad 

OMwCadSO 

A^LAUSE 

PtflM Addition 

APPLICATION TECHNIQUES 

PsazzPlut 

ASHTON-TATE 

OBomIV 

Framework III 

DBase III Plus 

DBase IV LAN 

(AinmateAdvantaoell 

ASK SAM 

A*S«n4i 

AUTODESK 

AukMkeltfii.O 

BANNER BLUE 



IF YOU DON’T SEE I 
YOUR PRODUCT 
LISTED PLEASE CALL 
US! 


Ora Plus 
BITSTREAM 
Banream Fonts 
BLOC PUBLISHING 
FonnFilwZO 
BLAISE 
TurtoC Tools 
Turto Power Tools Plus 
BORLAND 
TurboC 
Turtn Pascal 
TirtoCPro 
Turtn Pascal Pro 
Ouanro 
SideluckPlus 
Spmt 
Paradox 
BOURBAKI 
1 Dr Plus 
BRIDGEWAY 
Fast Trax 

BRIGHTBILL-ROBERTS 

SSoSerbund 

Print Shop 

MermMate 

BUMBLEBEE 

DBFastOOSPlus 

BUTTONWARE 

PCFSeDB 

CALIFORNIA SCIENTIFIC 


CENTRAL POINT 
PC Tools Deluxe 
Copy II PC 
CHRONOS 
Who-Whai-When 
CLARION 
Proiesannal Developer 
COREL SYSTEMS 
Corel Drawl t 

COMPUTER ASSOCIATES 

SupercalcV 

Srsermect Expert 

CONCENTRIC DATA 

R&RRaportWnter 

CORE 

Corelaii 

CROSSTALK 

CroaatafcUarkS 

RemoMZ 

DAC 

LuodSD 

DAC Easy Bonus Pack 
OACEasvAccounang 
DATABASE 


52.00 

26.00 

409.00 

479.00 

319.00 


69.00 

485.00 

455.00 

455.00 

649.00 

295.00 

179.00 

95.00 

52.00 

85.00 


165 00 
135.00 

135.00 

479.00 

49.00 

35.00 
6500 


OATASTORM 

ProconmPlus 

OELRINA 

DELTA TECHNOLOGY 

d^qtaTresearch 

GemAtHine 

Gam Preaamason Team 
OIGITALK 

SmaliafcV286 

DYNAMIC MICROPROCESSOR 

PCAmwherelU 

ELECTRONIC ARTS 

Backup Pro 

Tw«l ml Stout 

FIFTHGENE RATION 

FesbackPkjs 

FORMWORX 

Farmwen w/Fi 8 File 

FOX 

FoxbasePiuslAN 


FUNK 
Sideways 

"YU 

QOOSII 
GENERIC 
Generic CWD Level 3 
GIBSON 
Spnnte 

GOLDEN BOW 

V Cache 

HAVENTREE 

imeractive Easy Flow 

HELIX 

Headroom 

IBM 

DOS 4.01 

Dii^ywrtlelV 

INDIVIDUAL 

1 01 Macros For WoidPertect 

INSET 

Inset Plus 

INSIGHT DEVELOPMENT 

Laser Control 

PtW-A-PIoI 

INTUIT 

Quickan 

LASERGO 

GoScrpI 

Go S^ Plus 

LEARNING COMPANY 

Reader Rabbit' 

LOTUS 


Aoetida 
1^3 V 3.0 
MATHSOFT 
Mattoad 
MECA 

ManMing Your Money 
MEfflDTAN 
Carbon Copy Plue 
MICROGRAFX 
Mndows Graph Plus 
Designer 
MICROLOGIC 
Tornado 

MICflOLYTICS 

Goier 

MICROPROSE 

Fl9SteanhFnhter 

MICRORIM 

RBaseForDOS 

MINOSCAPE 

Balame of Power 1990 

MULTISOFT 

PC Kwik power pack 

ScperKKwik 

MICROSOFT 

OuKkbasn 

OunkC 

Windows 286 

Windows 386 

Ouickpascal 

Macro Assembler 

CCompSar 

Word 

Fkghl Simulalor 
MICROTEK 
Spectrum 
NANTUCKET 


115.00 

409.00 

345.00 


145.00 

115.00 

6000 
115.00 
59 00 


55.00 

172.00 

55.00 

285.00 

285.00 

139.00 

72.00 




NEW ENGLAND 

Graph-ln-The-Box 

NOLO 

Wimaker 

NORTH EDGE 

'nmetiipslll 

novS:l 
A dvanced Net 2.15 
ELS 4- user 
OWL 
Glide 

PAPERBACK 

VP Planner Plus 

PATTON & PATTON 

FlONCharonoll Plus 

PAUL MACE 

Mace UUibes Gold 

PEACHTREE 

Cmpto Acctra WData Query 

PWSOFT 

Ize 

Smarterm240 

PERSONICS 


42.00 

85.00 


49.00 

45.00 

109.00 

79.00 

125.00 

289.00 

45.00 

125.00 


305.00 

119.00 
109 00 

329.00 

449.00 

52.00 

45.00 

45.00 
9.00 

29.00 


67.00 

67.00 

67.00 

135.00 
5700 


29900 
209 00 
35 00 

49.00 

439.00 

7500 

35 00 


PUBTECH 

F(e Organizer 

OUAID 

Copywnle 

OUALITAS 

386 To The Max 

386 To The Max Pro 

QUARTERDECK 

Desqview 

OEMM386 

REFERENCE 

Grammatik III 

flIGHTSOFT 

Rightwrter 

nlx 

Coiorix VGA Pamt 
ROYKORE 
Opus One 
SAMNA 
AMlProlessional 

SANTA CRUZ OPERATIONS 

SCO Oper^ng System 386 

SCITOR 

Protect Scheduler 4 

SIERRA ON-LINE 

Leisure Suit Larry *2 

Nn^ Quest IV 

Sp^OuMlII 

SIMON & SCHUSTER 

TypmgTuWlV 

Webster Prof Thesaurus 

SOFTKLONE 

Mrrorlll 

SOFTLOQIC 

DskOpbmizer 

SOf^ARE DIRECTIONS 
PnrrtQ 

SOFTWARE MASTERS 
Flash 

SOFTWARE PUBLISHING 

Harvard Graphcs 

PFS1 SI Publisher 

PFS 1st Choice 

PFSlslGruhcs 

Proie»ionawnte 

SOLUTION SYSTEMS 

Briel 

SPECTRUM HOLOBYTE 

Tems 

Faleon-AT 

STSC 


STORAGE DIMENSIONS 

Speedstor 

SUBLOGIC 

Jet 

Scenery Disks 

SYMANTEC 

O&A 

Timekne 

Grandvww 

SYMSOFT 

Hotshot Graphics 

SYSTEMS COMPATIBILITY 

Perfect Exctonge 

Software Bridge 

THREE D GRAPHICS 

Per8pective> 

TIMEWORKS 
Publish III 

TRAVELING SOFTWARE 
Lzvknklil 


TURBO POWER 
Turbo BTree Filer 
Turbo Professional 
UNISON WORLD 
PnntmasterPlus 
VERSASOFT 
OBManV 
WHITE CRANE 
Brooklyn Bridge 
WOLFRAf/ RESEARCH 
Maihemaiica366 
WORDPERFECT 
Word Perieci 
Word Perfect Library 
Word Perfect Network 
WORDSTAR 

FAX YOUR 

ORDER! 

( 818 ) 347-9977 


Wordstar Profeeslonal 5.5 

239.00 I 

WORDTECH 

Oulcksifver Diamond 

349.00 

DBXL Diamond U 

145.00 

XEROX 

Xerox Formbase 

319.00 

Ventura Publisher 

499.00 

Xerox Presents 

309.00 

XTREE 

XtreePro 

XOR 

75.00 

NFL Challenge 

59.00 1 

ZSOFT 

Publishers Paimbrush 

159.00 

PCPairnbrushlV 

59 00 

HARDWARE 


AST RESEARCH 

5251/11 Enhanced Plus 

599.00 

Six Pack Plus 64k 

ATI 

129.00 

VGA Worker 256 
BELKIN/DATASPEC 

335.00 

Cebies/Swictooxes 

CENTRAL POINT 

CAU 

Copy II Option Oekoe 

CURTIS 

119.00' 

FbjbyPlus 

EVEREX 

65.00 

Internal 2400 Modem 

149.00 

Computers 

FIFTH GENERATION 

CAU 

Logical Connection 51 2k 

HAYES 

579.00 

Sfflartmodem2400 

HEWLETT PACKARD 

449.00 

Font Carmdges/Soft Fonts 

INTEL 

CAU 

AJ^ Board Plus 512k 

449.00 

Coprocessors 

KENSINGTON 

CAU 

MasteipiecePius 

LOGITECH 

109.00 

ScanmanPC 

199.00 

NewLogimoused9.00 

MICROSOFT 

Bus or Serial mouse w/palnl 
MICROSPEED 

109.00 

Fast Trap Serial 

MOUSE SYSTEMS 

95.00 

Bus or Serial mouse II 

NEC HOME 

89.00 

Mullisync30 

ORCHID 

699.00 

ProDeMnarVGAPks 

PANA^NIC 

409.00 

KXPl124Print6r 

PARADISE 

365.00 

VGA Plus 

265.00 

POLAROID 

EGA Palette 

2399.00 

PLUS 

HandcardAO 

PRACTICAL PERIPHERALS 

699.00 

2400 Ezte^ Modem 

SEAGATE 

179.00 

Hard Disks 

SUMMAGRAPHICS 

CALL 

Summasfcetch Plus 12 X 12 
SVSGEN 

399.00 

Bridge Fie w/adaplor 
TOUCHBASE 

289.00 

Worldpoil 2400 Modem 

256.00 

Worldport 2496 Fax Modem 

VIDEO 7 

499.00 

Vram VGA 256k 

459.00 


See Morel ■2-3 
PETER NORTON 
Norton UWrties 
Norton Commander 
Norton UMes A^anced 
POLARIS 
Packral 

PRECISION SOFTWARE 

SinetbaseS 

PRIME SOLUTIONS 

Disk Technician Advanced 

PRIMETIME 

Primetime 

PROXIMITY TECHNOLOGY 



59.00 

52.00 

85.00 
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Alan Cohen 



New&Improved 

News of Announced Products and Upgrades 


CD Technology’s Porta-Drive CD-ROM Travels with You 


NEW 


If something can be made to sit on a desk, it's 
only a matter of time before someone's going 
to shrink it and sell it to someone with a lap- 
top. That's what CD Technology has done 
with its $895 Porta-Drive, a Toshiba-manu- 
factured portable CD-ROM drive that can be 
taken anywhere a portable computer can go. 

The drive, which measures 2 by 6 by 9 
inches (HWD) and weighs 4 pounds, has a 
storage capacity of 683MB and an average ac- 
cess time of 350 milliseconds. The $200 DC 
battery pack features a 4-hour life expectancy 
on a single charge and a recharge time of 6 
hours, according to the company. If you have 
no other SCSI devices in your machine, then 



you need the SCSI adapter kit. 

List Pries: CO Technology Porta-Drive, $895; ISA-bus 
SCSI adapter. $150; MCA bus adapter. $440. CD 
Technology Inc., 780 Montague Expwy., #407, San 
Jose. CA 951 31 ; (408) 432-8698. 


CD Technology's new Porta- 
Drive is a Toshiba- 
manufactured CD-ROM drive 
that adds 4 pounds to your load. 
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Autodesk Animator 
Enlivens Your 
Presentations 



If you’re looking for something to take the 
place of computer-generated slide shows, 
your search may end with Autodesk Anima- 
tor, a $299 animation and paint program from 
Autodesk that lets you inexpensively create 
fully animated presentations. You can ani- 
mate, edit, and produce a completely finished 
flic, or animated sequence of 256-color, 320 
by 200 VGA pictures. Rics can be either dis- 
played on the computer or recorded onto vid- 
eotape. 

Autodesk Animator features five different 
types of professional animation techniques 
(cel and optical animation, polymorphic 
tweening, color cycling, and titling); image 
processing; 22 paint tools, including boxes, 
polygons, circles, spline curves, ellipses, and 
stars; cutting and pasting; and a video in/out 
capability. (Output to VHS requires a.VGA 
card with NTSC output capability or compar- 
able configuration . ) 

The package also includes a projec- 
tor/player utility that allows users to distribute 
presentations, and a set of image-conversion 
programs to import images in .PCX, .GIF, 
Atari, Macintosh, Amiga. AutoCAD, Auto- 

CONTINUES ON PAGE 54 


HOT PROSPECT 


ADOBE STREAMLINE CONVERTS BITMAPPED IMAGES 
INTO POSTSCRIPT 

One of the advantages of an image in PostScript format over a bitmapped image is flexi- 
bility; vector graphics can be cleanly scaled and edited in endless ways. Adobe Stream- 
line-Windows Version helps you overcome the difficulties of editing bitmapped graph- 
ics by tracing your raster images and converting them into Adobe Po.stScript. 

The $395 package features a tracing technology that can delect the edge of a filled-in 
area as well as the center of a line. Adobe Streamline can reverse images, create tem- 
plates from TIFF files for use in a drawing package, and convert sections of an image 
rather than the whole image. In addition, you can control how tightly the program fol- 
lows the bitmap’s curves. 

Supported input file formats include compressed and uncompressed TIFF. .PCX. 
and MacPaint files [Adobe Streamline will not convert files that contain varying levels of 
gray, color, continuous tones, or halftones). However, the package can output images in 
Encapsulated PostScript, Adobe Illustrator, and Micrograf.x Designer [Version 2.0) file 



Adobe Streamline converts bitmapped line art 
into Encapsulated PostScript, Adobe Illustrator, 
and Mlcrografx Designer file formats. 


formats. 


List Price: Adobe 
Streamline— Windows Version. 
$395. Requires: 60286- or 
80386’based computer; 640K 
RAM; 20M8 hard disk; high- 
density floppy disk drive: Microsoft 
Windows or Windows'386, 

Version 2.03 or later, or 
Windows'286. Vemion2.10or 
later; DOS 3. 1 or later. Adobe 
Systems Inc,. 1 585 Charleston 
Rd.. P.O. Box 7900. Mountain 
View. CA 94039-7900; (41 5) 961 - 
4400, (800) 344-8335. 
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New & Improved 


Autodesk 

CONTINUED FROM PAGE 53 

Shade, and Targa file formats. Another bonus 
is that, photographs and images produced by 
a still-video camera can be loaded into Ani- 
mator, too. 

List Price: Autodesk Animator, $299. 
Requires: 640K RAM, hard disk, VGA display, 
Microsoft-compatible mouse or SummaSketch 
tablet, DOS 2.0 or later. Autodesk Inc., 2320 
Marinship Way, Sausalito, CA 94965; (800) 
525-2763, (415)332-2344. 
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ITORpyc 


I BLUE FRAME 


UNBLUE FRAME 
NEXT BLUE 
INSERT TNEEN 


CLIP CHANGES 
REPEAT CHANGES 
LOOP SEGMENT 
SEGMENT FLIP CCR3 
[flip FIVE bJ 


{ ORAH iiCIRCLEll 


I R GRAD ) 


ISPRAVI ' f l' ~~; t GLASS l IQPAQUBfpIfTl 

I UNDO 1 1 POLV H FILL J [SOFTEN irflLlllMim 


Autodesk Animator 
Includes a full set of 
drawing tools, as well 
as sophisticated 
controls for the 256- 
color palette. 


IMPROVED 


AVas’Graphlcs, Version 3.0 — Strate- 
gic Localions Planning's enhanced desktop 
mapping package aliows users to as- 
sign specific dispiay attributes for types 
of data vaiues. improvements ailowthe 
user to controi the color, size, and type 
of a point or iine on a map according to 
its underlying data vaiue. Users can 
assign a symbol to a data point repre- 
senting the location of a customer, for 
example, and link the size or color of the 
point to a database. Version 3.0, which 
supports VSA, retails for $450. Current 
Atlas users can obtain the update for AUas’Graphlcs 3.0 can attach Information 
$1 00. Strategic Locations Planning Inc., from a database to specific points on a map, 
San Jose, Calif.; (408) 985-7400. such as the shopping malls shown above. 

OmniPage, Version 2.0 — This updated release of Caere Corp.'s page-recognition pack- 
age Is available In two formats: a software-only version for use with 80386-based PCs, and 
a version for 00286-based machines that includes both software and a coprocessor board. 
New capabilities Incorporated Into both versions Include recognition of landscape-oriented 
pages (such as spreadsheets and muKicolumn newspaper pages) and European charac- 
ters (Including accent marks, umlauts, and tildes). In addition, a modified user interface is 
provided, and multiple copies of the same document can be saved In different file fomtats 
for use in word processors, spreadsheet programs, databases, or desktop publishing pro- 
grams. OmniPage 2.0 for 80386-based computers retails for $895, while the 80286-based 
version lists at $f ,995. Cunent OmniPage users can upgrade to the new release for $1 50. 
Caere Corp., Los Gatos, Calif.; (408) 395-7000. 

Battery Watch If— Traveling Software's Battery Watch software for laptop computers 
boasts several new and enhanced features, as well as added support lor the GRID 140XT, 
HP Vectra, and Toshiba T1 600. Battery Watch II, which works with over 30 laptop models 
In all, checks the status of the computer's hardware components every 4 seconds. Using 
this information, the program calculates the current rate of power consumption and the 
estimated life expectancy of the battery. lA/ith many of the newer laptop models. Battery 
Watch II automatically detects if an AC adapter is plugged in or if a m^em Is on-line. If the 
program discovers an adapter in use. It calculates the rate of battery charging and displays 
that information on the pop-up “fuel" gauge. The gauge also displays the status of the 
modem and a "countdown" to the estimated time the battery will Iw empty. The package 
includes an options screen for easy editing of power-consumption values, alarm times, 
device timeouts, and the hotkey to Invoke the Battery Watch display. Also new Is a deep- 
discharge function to drain the battery as completely as possible. Battery Watch II retails 

CONTINUES ON PAGE 56 
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37-Inch Display Makes 
Presentations Easier 
on the Eyes 


NEW 


If you constantly find yourself sitting in the 
back of a room squinting at the fuzzy render- 
ing of someone’s painstakingly created pre- 
sentation graphics, you might want to invest 
in Mitsubishi’s 37-inch (35-inch viewable) 
XC-37 1 5C color display . 

The $7,599 monitor supports both analog 
and digital input from PCs and the Apple 
Macintosh II, in resolutions of up to 890 by 
600, and automatically synchronizes the sig- 
nal over frequency ranges of 15 to 36 kHz 
horizontal and 45 to 120 Hz vertical. It also 
accepts NTSC. Super VHS, PAL, and SE- 
CAM input and has stereo inputs and speakers 
for the accompanying audio signals. 

The XC-37 15C has a stripe pitch of 0.85 
mm. in the center and 1 . 1 mm. at the comers. 
Settings can be changed via front-panel con- 
trols or the wireless remote. You can put the 
monitor on the $995 floor-standing base. 

List Price: Mitsubishi XC-371 5C. $7,599; 
floor-standing base. $995. Mitsubishi 
Electronics America Inc., Information Systems 
Division, 991 Knox St., Torrance, CA 90502; 
(213)515-3993. 
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Generic Software’s 
CADD Enters the 
Third Dimension 


NEW 


Generic Software’s first foray into the three- 
dimensional computer-aided-design and- 
drafting arena, the $249.95 Generic 3D 
Drafting, builds upon the same graphical user 
interface and command structure that Generic 
CADD users have become familiar with, add- 
CONTINUESONPAQES6 


PC MAGAZINE OCTOBER 31. 1989 









PC WEEK POLL- SOFTWARE DEBUGGERS 
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Turbo Debugger 1.0 

(Borlar>d 

IntemaiiorMl) 

W 

89 

90 

81 

81 

81 

89 

88 

81 

73 

72 

93 

CodeView 2.2 
(Microsoft Corp.) 

73 

60 

71 

72 

74 

74 

74 

74 

78 

67 

64 

72 


"Borkml's Dtbiqxn outshim Micmofl's C«inifif."PC Week. V/m 15, 19S9 



It’s two winners in one 


f 


Turbo C; the core of Turbo C 
Professional, was the outright winner in 
PC Week's Poll of Corporate Satisfaction 
on C compilers. Overall, Borland won 
with 81. Miaosoff placed second. 

Turbo Debugger,* also included in 
Turbo C Professional, was the outright 
winner in EVERY category m PC Week s 
Poll Of Corporate Satisfaction on 
Debuggers. And, once again, we topped 
the score with 84, overall. Microsoft 
came in second-best, 11 points behind. 

Get Borland’s Turbo C 
Professional and get the best of both 
worlds: our top-rated C compiler and our 


Call (800) 345-2888* and we’ll 
send you both PC Week polls and tech- 
nical specifications on Turbo C and 
Turbo Debu^er. 


Turbo C 
Professional 
includes both 
Turbo C 2.0 and 
Turbo 

Assembler* & 
Debugger. 



BORLAND 


top-rated Debugger. 


fcoteMC^ 
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See Your Data 


cial Blit 



Maptnto software can find, display and analyze your data 
OSograpMcaHy. Soe your prospects, customers, facilities 
— anything in your database. Hnd addresses by street. 
ZIP code. cfty. etc. (We can even supply the maps.) 



Any point or region on the map can have a complete 
record ot data behind it. See your acfua/ DBASE data in a 
vnndow to view. edit, and pnnt Draw your own 
boundaries Add titles and legends tor high quality 
presentations 



Perform analyses on your data to sum, average, or count 
your database records by location Color sales territories 
I by volume of orders. ZIP codes by numbers of leads, 
countries by your demographic data 

From street-level to worldwide, Mapinlo 
can merge your databases with maps. Play 
visual “what If” with your data. See 
patterns, trends, and opportunities you 
never knew existed. It you need to map 
your data, Mapinlo can do It lor as little as 
$7S0. 

Mipinto now includos < map or Pm wortd an) Pw U.S. 
wPh aa ZIP cade locaPons. Runs on IBM PCs or com- 
patibles with 640K mamory. a hard dish drive, and 
graphics, and comas notwoili-iBidy. 


MapOiBfk’^Corp. 

Chaaf <«( ntWiym WarU 
Lotb Al Miimtllan'" 

200 Broadway. Troy NY 12180 
To order, call 1-518-274-8673 
or 1-800-FASTMAP Toll tree. 

MwMb M ■ MHMrti ol IMnto Cvp. dBASE M I BMinat 01 MMA-TM. 
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New & Improved 


Generic 3D 
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«. PC t«ydii».ntcp>np. 


Generic 3D Drafting uses the same interface as 
Generic Software’s other CADD packages. 


COtfHNUED FROM PAGE 54 

ing a variety of three-dimensional capa- 
bilities. Basic shapes stretch with the 
cursor as they are drawn, and two-di- 
mensional objects can be created and 
then manipulated to form a new 3-D ob- 
ject. 

A color-coded cursor helps users dis- 
tinguish between the three dimensions. 
Rather than typing in coordinates to 
switch from one plane to another, a fea- 
ture called tracking provides the capability to 
move along any axis to any given point in 
space — no matter what the dimension or how 
deep the point sits — simply by moving the 
cursor. One program enhancement, is that 


Generic 3D Drafting accepts both absolute 
and relative coordinate input. 

Generic 3D Drafting also includes a full 

CONTINUES ON PAGE 59 
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CONTINUED FROM PAGE 54 

for $49.95. Current registered owners can receive the upgrade for $15.95. Traveling 
Software Inc., Bothell, Wash.; (206) 483-6088. 

WordStar 5.5 LAN Starter ^WordStar International has released a local area network 
versionof its iyorc/5(ar5.5word processing software. The new package. WoniStar5.5LAN 
Starter, includes a file server and two workstations. The software, which includes all the 
features offered in the standard single-user version of WordStar 5.5, supports Novell’s 
Advanced NetWare. 3Com's 3+Share. and IBM's PC LAN. Enhancements specific to the 
LAN version include on-screen tutoring, the ability to set up separate configuration files for 
each user, and file locking, which ensures that only one user can edit a document at one 
time. WordStar 5.5 LAN Starter retails for $595. Additional nodes are available for $1 50 
each. WordStar International tnc.. San Rafael. Calif.; (415) 499-1200. 


Trading PosL Version LaserTools Corp.'s updated release of its PostScript printer 
utility software supports IBM's Personal Pageprinter II, Model 031. Version 2.0 gives the 
IBM printer compatibility with non-IBM networks, such as those from Novell, 3Com, Banyan, 
and Ungermann-Bass, and, according to the company, simplifies control of the Model 031 's 
four built-in software-selectable printer languages. Four different methods to access and 
control these emulation modes are offered: an emulation can be enabled from a pop-up 
menu, configured as a virtual 
LPT printer port selected through 
axTYTSuvI-ine pararneters in batch 
files, or controlled through a menu- 
driven application program. 

Furthermore, Trading Post 2.0 
Includes a special Spreadsheet 
mode, which U'ansiates output 
from non-PostScript software 
(su(^ as Lotus y-2-d) into Post- 
Script on the fly. Support for all 
Adobe PostScript printers is also 
included. Trad/ng Post Version 
2.0, retails for $99. Current users 
should contact the company for 
upgrade information. LaserTools 
Corp., Emeryville, Calif.; (415) Trsdlfng Post 2.0 lets you select one of four emulation 
420-6777. modes for your IBM Personal Pageprinter II. 
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BORLAND’S PARADOX 3.0 



Mumuse-Relal.onal Databases 
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InfoWorld, April 10, 1989 


The bottom line is 8.9 


InfoWorld magazine tested 
and compared multiuser databases. 
With a bottom-line score of 8.9, 
Borland’s new Paradox® 3.0 beat 
the well-knowns and unknowns 
hands down. 

So read what InfoWorld's 
Report Card says about relational 
databases— and if you’d like to try 
Paradox 3.0 first, there’s one more 
thing you can do. 



Call (800) 345-2888, ext. 100. 
We’ll send you a Trial Version 
of Paradox 3.0 
for $9.95 and 
a reprint of 
InfoWorld s 
multiuser data 
base review. 


BORLAND 


I Code: MP85 I 


RepriHM wilk prrmLvion /rvm In/oWorU. htmdax is a rt^irrtd trademark of Horland iMlermihoHal. Lapyryfhl •iiWJS Borland International. Inc. AU ryddi reserved. HI I3^B 
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Tbday^ DisplayWrite. 

W)rd processing that works for you 
on many different levels. 



For DOS, DisplayWrite writes a 
whole new ehapter. For DOS users, 

DisplayWriit* 4 Version 2^" now has convenient pulldown 
rntMuis. and easily handles multicolumn text. 

It works with more than 60 printers, IBM and 
non-IBM alike. There’s even a free user sup- 
{K»rl hotline. The powerful spell-checker uses 
nuiltipk' dictionaries in one pass, a timesaving 
DisplayWrite exclusive. There are optional dic- 
tionaries for legal/medical terms and 17 foreign 
languages. DisplayWrite also works with IBM 
mainframe hosts and LAN environments, in- 
cluding the new IBM OfficeVision/2 LAN series. 


DisplayWrite and the power 

of OS/2. For OS/2'" users, DisplayWrite 
5/2 has all the features above, and more. You 
can multitask, to work on multiple documents 
simultaneously. Choose easy menus or speedy 
fast-path commands. Consult online help 
screens ;mytime. And the optional Composer'" 
Extension adds sophisticated graphics and 
page layout features. 

To get on the DisplayWrite stan- 
dard (or discover how most current 
DisplayWrite users can upgrade for 
under $100), call your IBM Author- 
ized Dealer, IBM marketing repre- 
sentative or 1 800 IBM-2468, 
ext. 126. 

Let today’s DisplayWrite take your 
written communications to the high- 
est level yet. 


The word processing 
standard, eompany-wide. 

And worldwide. IBM DisplayWrite^ 

word puK cssing can handle any job, at any level, from 
one end of your company to the other. 

Viliii h is why DisplayWrite is a standard from one 
end of the Fortune 1000 to the other. For everything 
fn)m Iwsic text i-diting to text-and-graphics design. 





New & Improved 


Generic 3D 

CONTINUED FROM PAGE 56 

complement of snap commands, unlimited 
zooms, selectable projections, hidden line re- 
moval, a choice of 256 colors, and plotter 
support. The package is file-compatible with 
Generic CADD, Levels I, 2, and 3. 3-D 
drawings can be saved in 2-D drawing format 
for editing, printing, or plotting in Generic 
CADD. 

List Price: Generic 3D Drafting, $249.95. 
Requires: 640K RAM, graphics display and 
adapter with minimum 640 by 200 resolution, 
DOS 2.1 or later; EMS memory, hard drive, 
mouse, and math coprocessor recommended. 
Generic Software. 11911 N. Creek Pkwy. 

South. Bothell. WA 9801 1 ; (800) 228-3601 . 
(206) 487-2233. 

CIRa£4<0 ON READER SERVICE CARO 

AUTOsight 
Redlines, Annotates 
CAD Drawings 


NEW 


For CAD users who need to solicit comments 
on their drawings, AUTOsight, a new view- 
only CAD support tool from deltaCAD, pro- 
vides the means not only to display the im- 
ages , but also to add notes , drawing elements , 
and colored film to any image. The package's 
Rediine feature allows added information to 
be saved in an appended .DXF file that does 
not affect the integrity of the original CAD 
nie. 

AUTOsight. a graphics-based menu-driv- 
en package that reads .DWG, .DXF, and 
.PLT files, includes the following additional 
features: Compare, a tool that conveniently 
allows users to view only the net differences 
between two similar but nonidentical draw- 
ings; Overlay, which displays a second draw- 
ing without clearing the first; and Split 
Screen, which simply displays two different 
drawings (or two views of the same drawing) 
side by side. 

The package is capable of panning an im- 
age or zooming in on one, and images can 
also be sent to a printer or plotter. Further- 
more, drawings viewed through AUTOsight 
can be saved in a .PCX file, using AUTO- 
sight's screen grabber, for use with programs 
such as Ventura Publisher and PC Paint- 
brush. 

List Price: AUTOsight, $495. Requires: 640K 
RAM, hard disk, DOS 2.0 or later. deltaCAD 
Inc., 2003 Cypress Creek Rd., Suite 102-6, 
Fort Lauderdale, FL 33309; (305) 492-1 1 55. 

aRCLE44aON HEADER SERVICE CARD 


286 or 386 


with or without CACHE 


- True /AT Computer (Not an Accelerator Board) 


- 8, 10, 12, 16 MHz - 20MHz w/Cache - Available 



in 286 & 386 Models - 25MHz w/Cache Coming 


Retain Your Existing Enclosure, Power Supply, 
Add-On Cards, Drives, Monitors, 
Keyboard And Peripherals 

CALL NOW! 

1-800-443-2667 

S Diversified 
Technology 
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tndenames of the IBM Corp. 



PROTECT YOUR COPIES 

OF PC MAGAZINE 

Make your collection of PC Magazine a handsome addition to your office or home— and protect 
and organize your copies for easy reference! 

PCMoaazineB\n6eT% and Cases ore made of durable, luxurv-look leotherette over quality 
binder Doard. Custom designed for PC Magazine, every oraer receives FREE transfer foil to 
mark dotes and volume numbers. 


FOR FAST SERVICE CALL TOLL-FREE 1-800-972-5858 


IHAOAZINE BINDERS 
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Hold your 

issues on 

individual 

snap-on 

rods. $9.95 

eoch;3for 

$2795; 6 for $52.95. 



I c/o Jesse Jones Industries 
I 499 East Erie Avenue ‘ Philodelphia. FA 19134 

Pleose send □ Binders 0 Giles Quontity 

Poyment enclosed $ * Add $1 per cose/ 

bir^r for posto^ & handling. (Outside USA, odd 
$2.50 per cose/binder ordered, US currency only.) 
Qnrgemy: 

□ Amex Vbo □ MC (Minimum order $15.) 
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Find files and prei'iew Ihent in their native formats 
( including I-2-3 and dBase) in a fraction of the time 


it formerly took. Hit LAUNCH and your apblication 
yloa' ' 


and associated data file are automatically loaded. 


Our clipboa rd lets you 
cut information from 
your sfneadsheet and 
paste it intoyour 
word processor (or 
any other applica- 
tion) without 
re-entering data 
or text. 


Anewvisio 


Accidents happen. 

And when they do, nobody makes it easier to recover a deleted file or restore a hard disk than PC Tools 
Deluxe. But Central Point Software believes a utility product should do more than just protect you from 
misfortune. More than simply back up your hard disk, recover an inadvertently deleted file, or allow you to 


manage your files from a DOS shell. 

&n 


entral Point’s vision is that a utility product should enhance your 
the keyboard. It should simplify the way ^u find, preview and load a ' 


combine the contents of one document into another, ^en allow you to look up z 

PC Tools Deluxe, are difficult to do 


you re 


in the middle of another application. Everyday tasks. Tasks that, without 
and take far too much time. 

But it’s not just what PC Tools Deluxe does that makes it different. Its windowed environment makes 
doing these thinj^ (as well as all of its other functions) simple. The environment’s movable, resizable win- 


Many utilities thrive 
only on misfortune. 
Pc Tools provides 
first-rate accident 
insurance plus 
much more. 


Cur desktop manager is one of our most noteworthy 
features. It has a ward processor, database, aulodialer. 
telecommunications and much more. Including a 
calendar to help you keep appointments, 
print out to-do lists, even graph 
your free time. 




n \ 


-n\ 90 *^ 

Inadt-ertently losing a file is easy to do. Our 
UNDELETE makes it Just as easy to undo. 
(Recovers entire subdinctories too.) 


In the event 
your disk goes 
up in smi^, 
K BACKUP 
makes sure you 
won’tget 
burned. It^ 
breathtakingly 
fast, reliable 
and extremely 
easy to use. 


Hi’ can make child's play 
out of finding and 
uforking with files on 
Novell or IBM Token 
Ring Networks. 



dows, full mouse support, pull-down menus and context sensitive help make learning and using the product 
a breeze. And PC Tools Deluxe conforms to IBM’s Systems Application Architecture 
(or SAA) standards so its look and feel is almost identical to all the other applications 
you’ll see in the 90s. 

PC Tools Deluxe. It has redefined what a utility product should be. Designed not 
only to protect you from misfortune, but to 

make using your computer as fast and easy TXrklc T^oll ^ 

as it should be. So, even if you never have 1 ^ H H IIS LyClUXC ULtJ 

* CentndRmtSofhuaK. 

still benefit fiom PC Tools the very moment 

you start using it. 
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ATTENTION 
CORPORATE BUYERS! 


SOFTLINE 
WANTS 
YOU! 


Softline, a leading source of all 
brand name PC software, hardware and 
accessories, is challenging corporate 
and institutional buyers of major 
organizations to stunple Solitline’s 
excellent pricing, service and product breadth. 


We’re serious about getting your business. 


If you’re serious as well, Softline is prepared to 
make you an incredible offer: 

Between now and December 31, 1989 all 
major corporations or institutions will 
receive a $1,000 REBATE on their first 
$10,000 order with Softline. You can’t get 
more serious than that. 

If in addition you are able to commit to monthly 
volumes of $10,000 or more you will be eligible for the 
following unique services: 


• We will ship you a FAX machine to be used by you 
at NO CHARGE. Your purchase order is 
guaranteed priority handling when you fax it in. 

• You will receive our Remote Customer Inquiry 
System (RCIS) kit to do online inquiries into our 
mainframe regarding order status, billing and 
stocking. 

We can make this incredible offer because we have 
proven that thousands of corporations, after sampling 
our excellent pricing and service, stay with us for the 
long haul. We’re willing to make that long term 
investment with you. 



$1,000 REBATE 


Corporations and Instilullons, whosa cradit has bean qualifiad will ba 
atigibla for a $1,000 rabale on thair first $10,000 ordar. This offer 
expires on Dacambar 31, 1989. The $1,000 rebate is In lieu of any 
other discounts offered on our than published corporate price list. 



1 - 800 - 221-1260 


FAX: (718) 438-2315 

TELEX: 627-30170 or 910-240-3918 


CUSTOMER SERVICE HOURS: 

9am-5pm EST Mon-Fri 
In New York State and Int’l. CALL (71 8) 438-6057 








by 

Gus Venditto 


Pipeline 


A Look at the Trends Shaping the Personal Computer Market 


Utility Makers Team Up 
For the Battles Ahead 


The trend toward mergers and 
acquisitions among PC ven- 
dors is about to change the 
landscape of the bustling utili- 
ties market. 

Over the summer. Fifth 
Generation Systems, flying high 
with the top-selling backup 
program FaobackPlm, reached 
over into two other utility 
categories and acquired the 


marketing rights to a couple 
of successful also-rans. Afore 
Utilities and The Brooklyn 
Bridge. 

Both packages had been 
well received critically but 
were less than overwhelming 
at the box office. Fifth Gen- 
eration believes it knows how 
to make them as popular as 
Fastback: the main ingredi- 


ent needed is a higher-quality 
interface. 

The company has set out 
an ambitious growth path for 
itself that includes a rejection 
of the one-product-does-it-all 
approach that has turned both 
Peter Norton Computing and 
Central Point Software into 
poweihouses in the field. Fifth 
Generation plans to add two 
new utilities to its selection 
(for a total of five), building 
each so that it shares an inter- 
face with its family members. 


In acquiring the market- 
ing rights to Mace Utilities 
and The Brooklyn Bridge, Fifth 
Generation has retained the 
passionate involvement of the 
entrepreneurs who launched 
the programs and gave them 
distinct peisonalities. Paul Mace 
will continue to lead the de- 
velopment of disk-tuning soft- 
ware that will appear under 
his name, and Guy Gordon is 
still coding the upgrades to 
his file-transfer program. The 
core programs, however, will 

CONTINUES ON PAGE 84 


I Fastback Plus 2.01 
Fifth Generation Systems Inc. 


I The Norton Utilities 
Advanced Edition 4.5 
Peter Norton Computing 

I Automenu 

Magee Enterprises 


TOP TEN SELLERS — Utilities: A Five-Week History 


This issue's list of best-selling utilities has the familiar favorites 
and one big surprise. Automenu, ranking third, is a program 
that has grown from shareware roots to become the corner- 
stone of a software house with over a million dollars in annual 
sales that targets corporate needs. Also remarkable is the 
success of T raveling Software’s Battery Watch, at number 
9, confirming the surging popularity of battery-powered 


I UpLInk III , 

Traveling Software Inc, laptops. 


PC Tools Deluxe 5.5 
Central Point Software 


X’Tree Professional 
X-Tree Inc. 



Above Disc 3.0 
Above Software 


READING THE CHART 


The Top Ten Sellers — Utilities list 
ranks PC utility software programs ac- 
cording to their sales totals in the week 
ending August 26. The chart that appears to the 
left of each program name shows how the pro- 
gram’s sates ranked each week for the last five weeks. 

The hash marks at the bottom of each chart represent 
each of those five weeks, beginning with the week of July 24. 

Dramatic shifts in a particular program's ranking may be the 
result of sales promotions conducted by individual retailers. Sea- 
sonal factors, such as end-of*year budget purchase decisions, can also 
play a large rote in the performance of a particular program in any 
period. More than 10,000 individual locations contributed to the list. 

Sales information compiled by Kenfil Distribution. 

Rankings are based on net sales by unit; returns are subtracted from gross sales. 


Sideways 3.2 
Funk Software 


Battery Watch 
Traveling Software Inc. 


DESQvlew 2.2 
Quarterdeck Office Systems 
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Pipeline 

CONTINUED FROM PAGE 63 

be dressed and manicured by 
Fifth Generation’s program- 
mers before being put on 
sale. 

The key element in this 
strategy is a growth plan that 
builds around people's 
strengths; the programmers 
who know how to dig into a 
disk's file structures can dig 
away, leaving the menu de- 
sign to coders who do that 
best. It also suits the main 
players’ personal preferences. 
Fifth Generation is firmly 
rooted in Baton Rouge, Lou- 
isiana, and rather than leav- 
ing Cajun country to chase 
programmers in the crowded 
Silicon Valley, it’s building 
software in a long-distance, 
contract-based style that con- 
trasts sharply with the cen- 
tralized, staff-built approach 
used by Ashton-Tate, Lotus 
Development Corp., and 
Microsoft Corp. 

Each of the three utilities 
will be upgraded in October, 


showing the early ftuits of this 
union. But it won’t be until 
early '90 that the full effect 
will be seen. In addition to 
better menu structures. Fifth 
Generation plans to give man- 
agers the abil- 
ity to take con- 
Uol of some of 
the more-risky 
features in 
these utilities 
(features like 
obliterating all 
traces of a file 
by nulling all 
the bytes), so 
that novice us- 
ers can be 
given tailored 
versions that won’t lead them 
into trouble. 

And later next year, a 
Microsoft Windows version 
of each utility is likely to be 
available. Making the transi- 
tion to Windows is an invest- 
ment in programming time that 
none of the three companies 
relished making alone; united, 
however, they feel better 
equipped to mount new plat- 
forms. 


ROM Cards Face Uncertain 
Future 

You know there are problems 
when a committee needs to 
be formed, and the makers of 
ultrasmall laptops recently 
formed a 
committee to 
resolve the 
confused state 
of affairs sur- 
rounding the 
embryonic 
ROM card. 

Last fall, 
NEC Home 
Electronics 
in- 
troduced the 
NEC Ultra- 
Lite with the first PC ROM- 
card port. The company hoped 
that major software publish- 
ers would soon introduce pro- 
grams on the new medium, 
but only Lotus and WordPer- 
fect have produced the goods 
so far. 

Meanwhile, Poquet Com- 
puter (a start-up) and Atari 
are poised to introduce ul- 
trasrnall portables with ROM- 
card ports that are not com- 


patible with NEC’s standard, 
creating a dilemma for soft- 
ware publishers who have 
enough on their plate without 
supporting new media. 

■There are two issues. One 
is the number of connectors 
(60 or 68). But a more funda- 
mental problem is whether 
the software should run out of 
RAM or out of ROM. NEC 
opted for a RAM approach, 
attempting to keep the new 
system close to the DOS en- 
vironment. Poquet and Atari 
have designed their systems 
to run the ROM card^ased 
software out of ROM; this 
cuts dramatically the amount 
of RAM needed in the com- 
puter, but it also requires that 
software publishers make 
significant changes to their 
programs developed for DOS. 

By the way, if ROM cards 
become estabUshed, static RAM 
cards for file storage will fol- 
low close behind. But they 
won’t be giving floppy disks 
a run for the memory just 
yet — not until they drop from 
the expected 1990 cost of a 
dollar a kilobyte. ■ 


If ROM cards 
become estab- 
lished, static RAM 
cards for file 
storage will follow 
close behind. 




SURVEY 


How many users are connected to each 386 PC? 


A network isn’t the only way to tie PCs together; 
running terminals out of a 386 PC is one less- 
expensive approach. We asked callers to PC 
MagNet with 386 PCs installed at their locations 
to answer the following questions. The answers 
demonstrate the growing popularity of — and 
need for — Unix as the host for DOS applications. 


Do you have any 386 PCs operating as part of a , 
multiuser system? 




What operating system is used with this multiuser 
system? 
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Some foresight into remote 
computing hindsight. 



Hindsight is always 20/20. And it's always too late. 
Especially if you've spent a lot of money on remote 
access software with limited features. 

Use some foresight. Compare the features of the vari- 
ous packages up front, and the choice will be clear - 
pcANYWHERE” 111 beats the competition hands 
down. And you'll never have to look back with regret. 

But don't just take our word for it. Publication after 
publication - including the only Editor's Choice for 
Remote Computing from PC Magaxim - have cited 
pcANYWHERE 111 as the finest remote computing 
software on the market today. Bar none. It's faster, 
easier to use and contains features that just can't be 
found in any other package. 

pcANYWHERE 111 is also the best solution for 
remote access to a Local Area Network. In fact, 
Novell chose pcANYWHERE III for remote com- 


puting with its new NetWare Access Server"! 

And it's less expensive than other leading packages. 
pcANYWHERE III retails for only $145. Including the 
necessaty software for both sides - host and remote. 

You can't duplicate this value at twice the price. 

So, go ahead. Compare pcANYWHERE III with other 
remote access software packages. You'll be convinced 
that pcANYWHERE III is the right choice for all your 
remote computing needs - today and tomorrow. 

Because foresight is always more productive than 
hindsight, choose pcANYWHERE III for your 
remote computing needs. 

For more information, or to place an order, visit 
your computer software dealer. Or call DMA at 
(212) 687-7115, or write to: DMA, 60 East 42nd St., 
Suite 1100, New York, NY 10165. 



pcANYWHERE III. The Industry Choice For Remote Computing. 

pcANYWHERE 111 a I mionadi oT DynmK MiciopnKCMix AaociMcs. loc. OtherproducaaK rradmariuof iheirretpectivt manufactutm. 
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WHY EVERY COMPANY 
SHOULD HA/E A 
NEW EXEC. 






U.S. PAGE PRINTER SHIPMENTS 
EsbmaMd Units Consumed 








PRINTERS USED ON PCs. 1987 
Business Environment 
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In today’s fast-paced» value-conscious world, a success- 
ful executive must be versatile, dependable, and respon- 
sive to client needs. Office Automation Systems’ new 
LaserPro EXEC™ laser printer is all that and more! 

The LaserPro EXEC has Contacts! No need to learn 
new software. The LaserPro EXEC is compatible with the 
H-P LaserJet* Series II, and familiar with the 
most popular software packages, such as Lotus 1-2-3^ 
Aldus PageMaker? X'entura 
Publisher^ and 
VCbrdPerfect? 



The LaserPro 
EXEC is Smart! 

Comes with 512K 
of memory, easily 
expandable to 
4.5M. Six standard 
fonts resident; you 
also can use H-P 
and compatible 
font cartridges. 

General, legal, and technical word processing, forms 
generation, spreadsheets, reports, and desktop publish- 
ing are no problem for the LaserPro EXEC. 

The LaserPro EXEC is Dependable! A rugged 
workaholic, the LaserPro EXEC operates at six pages per 
minute, with a monthly duty cycle of 3000 pages, ^brks 
well alone, or can coordinate with groups. 

The LaserPro EXEC Produces! Resolution is 300 dots 
per inch—both text and graphics are crisp, clean, and 
easy to read. Prints single sheets, envelopes, transparen- 
cies, and labels on Its own. 

The LaserPro EXEC is Cost-Effective! ^'ith separate, 
easy-to-replace toner cartridges and drum kits, you can 
perform most of the standard maintenance yourself— 
NO NEED FOR A SERVICE CALL! In addition, cartridges 
are available so the LaserPro EXEC can emulate the 

Diablo* 630, the Epson® FX-80+™ 
and the IBM* 

s ProPrinter™ 



Contact your reseller to arrange a meeting with a 
LaserPro EXEC today. For the LaserPro dealer/distributor 
nearest you, call 619-452-9400. 
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Machrone 



It's all very well 
to look into the 
future. But can 
you get there 
from here? 


Here at PC Magazine, we have always prided 
ourselves on the forward-looking stances we've 
taken on industry issues, such as our notorious 
position on the question of 286 versus 386, and 
our early championing of color and graphical 
user interfaces. One of the difficulties of being 
in the vanguard, however. Is navigation. It's 
not all that tough to see the future — in fact, it’s 
usually fairly obvious. The real problem is 
figuring out how to get there. 

For example, no one doubts that CD-ROM 
will play a major role in the areas of data 
distribution, reference works, and multimedia 
software. But almost no one can agree on how 
it’ll all come together. The hardware folks are 
trying their damdest to drive down the price, 
but with today’s technology, lower prices mean 
lower performance. On the other hand, since 
CD-ROM readers are still rare, people aren’t 
likely to miss what they never had. 

Things are more uncertain on the software 
side. The big attraction of CD-ROM. after all, 
is its enormous capacity. The applications that 
are out there now, such as Lotus’s One Source 
(a compendium of financial and demographic 
data) and our own Computer Library (the full 
text of PC Magazine, our sister publications, 
and indexed extracts and full text from 120 
others) are naturals for the medium. They’re 
also ugly. All of that text is unleavened by 
photos, illustrations, charts, or captions. 

Everyone agrees that the standard com- 
puter screen is a poor, almost laughable substi- 
tute for the printed page. Those of us in the 
publishing business, however, ate always looking 
to increase our bandwidth. A magazine is a 
magnificent random access device, and some- 
day the personal computer will be one too. 

Apple’s HyperCard for the Macintosh is a 
prime example of how some good basic tools 
can enable a publishing revolution. Today, a 
quarter of a million HyperCard stacks are 
shining testimony to the power of the meta- 
phor. The good news is that several Hyper- 
Card-like products are arriving on the PC. 
complete with sound, animation, and author- 
ing tools. These programs, along with Super 
VGA graphics and increasingly prevalent 
graphical user interfaces, will be the gateway 
to wider CD-ROM use. 


Even a standard VGA shows fairly realistic 
photographic images in 320 by 200 resolution 
with 256 colors. When you bwst it to 640 by 
480 by 256 colors or even 800 by 600 by 256, 
it’s better than high-definition TV. And of 
course, we’ll need the density of CD-ROMs to 
store those photorealistic images. 

EXPANDING POSSIBILITIES 

I’m looking forward to using this technology 
in future PC Magazine CD-ROM publica- 
tions. Imagine being able to access all of our 
reviews, and to see the information in any 
order you want. Imagine clicking on a set of 
results from our benchmark testing, and get- 
ting a dialog box that lets you read the review 
of each machine, look at its photo, and review 
its features table. We could even include 
manufacturers’ literature and a list of dealers. 

Or imagine a CD-ROM disk with all of the 
PC Magazine utilities: source code, execut- 
able code, full text of the articles that intro- 



duced them, examples of use. even interviews 
with the authors as they explain their program- 
ming techniques and decisions. 

That’s right: sound will play an important 
part in future CD-ROM titles. So will full- 
motion video. Intel has acquired the original 
RCA digital video team from General Electric 
and is currently fostering the development of 
new algorithms and chips that can handle the 
awesome compression and decompression 
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THEKSTm EASIEST WAT 
TO CREAn ANY FORM. 


AMMflMEl iailS4MDMIRS 

iiimjusTMmifKmmiast 

FormTool streamlines the PC’s ability to 
draw— lines, boxes and grids are drawn for 
youwithjustacoupleofk^strokes. Youcan 
change your grid layout, adjust type sizes, 
or rearrange boxes— in a matter of seconds ! 

mst usr mTimm/umoM, 

\bu can automatically fit text into a defin- 
ed areas, perform char^r and wjrd wrap- 
ping, adjust line and character spacing, print 
graphic and mathematical symbols, 
organize your forms in a mini-database— 
even print your forms sidew^s. 

cotinmBumniMMfPCJimpimnBf. 

FormTool supports virtually any PC and 
over 200 printers— and dozens of lasers— 
right out of the box. 


mauDis 'imFommoL oismtar: 



Includes mer 120 pre-designed, rrady'io-use forms. 





Spot errors in typesryle. spacing, aligitment before c^- 
mitring theform to paper Also includes "a>om"ftature. 

JUSTS9SI . 

Fornrflbol 

Thp Best Selling Forms Package In The World. 

BLOC PublishingCorp.800Soudt*tesi37lhi^rrme. Suite 
765, Coral Gables Florida 33134. VisaandhSasttrCardac- 
ceptcd. Add SXSOfor shis^ng, intemational oniers add 
liUOQ FLrrsidenisada 6 percent sales lax. 

SMyourdMtororeaH (600)886-2962 

Coil for irformation on preview upgrade. 

BLOCPublishing 

Copyright 1989. BLOC hthlisking. IbnnTboldaregisiered 
trademark of BLOC Publishing 


needed for full-motion video in real 
time. 

Meanwhile, Sony is hard at work on 
what it calls the XA standard for encoding 
high-fidelity sound on CD-ROMs. In a 
year or two, this will culminate in soft- 
ware of incredible richness and flexibility. 
I’ve heard it called “plasticware,” and 
I’ve heard it’s going to take a cross be- 
tween Bill Gates and Cecil B. DeMille to 
produce it well. 

The future is lovely. But suppose you 
wanted to go into the CD-ROM publish- 
ing business right now. What would your 
choices be? Pretty limited, it turns out. 
There’s no standard way to scan in color 
images and no standard resolution. Most 
of the retrieval software is oriented toward 
text only. Indexing techniques tend to- 
ward the brute-force side of things. 

There are a few products, such as Owl 
Software's Guide, that help you to build 
hyperdocuments. Most run under Micro- 
soft Windows, because a pointing device is 
a key ingredient in hypertext, and because 
Windows makes the programs indepen- 
dent of devices and resolutions. Unfortu- 
nately, none of them has the .speed of 
Tornado's Get command or the sophisti- 
cation of Magellan's indexing and fuzzy 
searching capabilities. Of course. 500MB 
is more of a challenge to handle than a 
bunch of notes in RAM, but the techniques 
are clearly available. 

Along the way, we’ll stumble over the 
definitions of multimedia and hyperdocu- 
ments. Factions will form. Products will 
subspecialize. The computer-based-train- 
ing minions will have their favorites, heavy 
on the easily explored hyperdocument. 
The presentation graphics crowd will have 
its preferred products, with the emphasis 
on incorporating live video images within 
graphical frames. Quant jocks will bring 
their spreadsheets to life like a bunch of 
latter-day Baron von Frankensteins, no 
doubt terrifying the rest of us. HyperCard 
and its variants will battle for moral and 
technical supremacy, much as the dBASE- 
alikes are doing today. 

Also, Tandy will offer its THOR CD 
recording technology. By then, the au- 
thoring tools should have bridged the 
seemingly unspannable chasms between 
users and standards, and we’ll have ar- 
rived in a new age in which every soft- 
ware product is a (multi)media event. ■ 
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Introducing Two Remarkable New Products from the Leader of 

Accounting Software 


Over 1/2 million |X*oplein IHcounlrieshavcbuilt their businesses with 
the help of OacLasy. Knowing the importance of this invesinieni, 
we've listened to our customers and as a result, we’ve developed our 
l>est yet. Version 4.0 of DacEasy Accounting offers so much more ilian 
just “counting the Ixans”; it’s a managers dream. With tjver 1(K) new 
features. Version 4.0 also provides instant analysis of company fX'r- 
formance with the new management reporting and graphics mtxJules. 
Or move up seamles.sly to the DacEasy Accounting Network Sy.stem, 
which .sets new standards of excellence in full-featured accounting! 

Extended Support for Today and Tomorrow 

behind every DacEasy product, more support is provided than on any 
other accounting package in hi.siory-seminars in 40 cities, self-paced 
in.stmctional materials, tutorial lxx)ks by five publishers, telephone a.s- 
sislance from over 35 friendly, qualified DacEa.sy representatives, 
video tapes and a complete line of award-winning .software such as 
Lucid 3-D that can integrate perfectly! 


Special Upgrade Offer the DacEasy Way! 

We make it so simple for existing DacEa.sy Accounting users to 
upgrade. Vi’hether you're a 1 .0. 2..0 or 3-0 user, call in with your Serial 
NumlXT and receive nc%v Version 4.0 or the Network Version at 
.sjx.*tial pricing. 

^ DacEasy. Inc. 

Solutions That Work Together 

.See Your Lcxal Dealer or to order call 

t-800-877-808- 

(in Cmada. tall ■♦Kb -I'I'I-KA.SY) 

or wrilr tos DACRASY. INC; • PrrM<in RakkI • Sintr Dulbv TX “S 2 S 2 •itntiudc S’ SO for 

poMige jnd handling wnhin I' S > • A%k for your free I’coples (luitcr (.uialng on thr mitre line uf 
OjePaw sofmare ami luniwarc • I nnmdlhonal .V) Oay .Mom*y Bja Ic (iuaraniee on all pmclucis 
iMHighi OirecUy form ilexv •Jiipptnfc ilurResi 


Minimum ilantwarc Requlretncnu: OacKasy AtvooniinK Nctv.ork SyMem Mi|)puns Novell IBM PC NH* and any (X)*« 3 1 Net Bhm Compatihle LA.N • l>atl’^s> A<^tuun(inK Version 

4.0 rerjuircs 512K inrmury <040K with graphus), IHM or (ompatiltii's Hard disk only .\fS-lX)S or IS' •IX)S 2 I or later .MotKxhnmtc, CCA. V(iA and i-(«A mrauPir Miaise opliorul • MV 
iK>S. PC-rX)S. IlkM and Mlmwofl are tradiemarks of ihetr n'spettive lorporations |>aiFaisy .iml UkkI 3 i> are irademaricM of l>jtFasy, Int Copyngln C l*W). DatEasy. Iik All nghts mcfs'cd 
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See MS at Fall Comdex 1 989. 


.Media Code 108 


Include!! BtHh 3 
a 5 1/4- otekenr 






Right Nm Guaranteed!* 

Yes, we can ship your new ZEOS* ’286 or ’386 
today! We’ve built up an extra supply of the hottest 
selling computers in America. The celebrated 
ZEOS 286-12 and PC Magazine’s Editors Choice — 
the ultra fast ZEOS 386-20. 


1 . Your order must be received by IPM Central Time. 

2. Qedit Cards are subject to cr^t card authorizatm. 

3. Orders must be for our standard 286-12MHz 
system or 386-20MHz system, either mono- 
chrome or VGA. Any other systems or upgrades 
are custom built and will take sli^tly longer. 


Take your pick now for immediate delivery. 
These are both complete, genuine ZEOS Zero- Wait 
state systems. Both include an ultra-fast Seagate 
hard drive and all the other goodies. And they’re 
ready to ship. Right Now. 

Here’s how it works. We have these extra systems 
pre-built and ready to ship. They include both 
Resolution Monodirome and VGA systems. While 
supplies last, we will ship either of these S 5 ^tems to 
you the day you on/er subject to these conditions: 


*Our Guarantee to You: 

If we foil to ship your system under the conditions 
outlined, we will ship it at our expense as soon as it 
is ready. All systems are fully burned in and tested. 
Each system includes our 30 day Money Back 
Guarantee and One Full Year Limited Warranty. 
Plus 24 Hour a day Toll Free techn ical su p port and 
Ex press Parts RethcemerU are included tw! 

This offer is ^x)d only as long as these pre-built 


Complete ZEOS 12MHz *286 
with 32!VIB Hard Drive! 

Only $1395 

for VGA color add $495 

FREE Shareware Disks Too! 
25 Software Programs Included 
Every system will include 25 
ready to run Shareware programs 
on free disks. Included are 
programs for Word Processing, 
Spread Sheets, Educatiorml, 
Financial, Business, Gamesand 
rrutre. With Shareware you can 
try the programs first before you 
register them with the author. 
What a great idea! 

Standard Features Include: 



■ 80286-12 CPU. 6/12MHZ 
Dual Speed keyboard/hard- 
ware selectable. Reset and 
Turbo buttons right up front. 

■ Zero- Wait State DRAM, 512K 
expandable to 4MB on the 
mother board (16MB System 
Total). EMS Capability on board. 


Performonce Gmporisons using PC Labs Benchmark Series 
Release 4: 


80286 Floating 

bistnKtkKi Point Conventionol 

Mil Cokulotion Memory 


ZEOS 2B6/12 Desktop 4 78 16.84 0.72 

IBM PCAT(8MHz) 

896 

35.60 

i32"^ 

IBM PS/2 Model 50 

720 

28.34 

1 OS 


■ Fast 32MB Seagate 138R 
Hard Drive with auto-park, 
1.2MB Floppy Drive. 

■ Ultra high speed Hard/Floppy 
controller. 1:1 interleave, 800 
KB/sec transfer rate. 

■ 14" High-Res Amber Display 
with Tilt/Swivel Base, (gen- 
uine Hercules' Brand 
graphics card. 

■ ZEOS Enhanced 101 Key 
Keyboard with our Pleasant 
Tactile/Click Feel. 

■ Two Serial Ports plus Parallel 
and Game Ports. 

■ Clock/Calendar with Battery 
Backup. 

• 616 and 2-8 bit expansion shts. 

• 80287 support, up to 12 MHz. 

• Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 

Order Now Toll Free 

800-423-5891 


All prices and spcdficatiuns ate subject to change without notice. Please call for current pricing and warranty details. COD orders may require anadvaiKe deposit. PS/2 and AT ate trademarks ot IBM Corporation. 




systems remain in stock; please give us a call to 
verify availability. This offer does not apply to other 
ZEOS systems or custom configurations. 


from 58 companies ... for overall excellence in both 
the 16- and 20MHz eateries, we selected ZEOS 
International’s 386-16 and 386-20’.’ And ZEOS ’386 


Immediate shipment is only part of the story. 

ZEOS builds Rock Sciid computers. That’s why we 
offer you our 30 Day Money Bade Guarantee, Tcil Free 
tedinical support and Full One Year Limited Warranty. 
Compare that to the others. Then compare performance. 

Performance is what ZEOS is all about. If you’re 
buying a computer you may as well buy the latest. 
Tte ZEOS 2^-12 is the fastest in its cte. It features 
true Zero- Wait state operation with speeds dose to 
many 386 systems! 

Or select the ZEOS 386-20. The Editors of PC 
Magazine did. In fact, they said “Out of 104 machines 


systems have racked up three PC Magazine Editor’s 
Choice awards so far this year! 

PC Resource Magazine put it this way “ZEOS 
. . . provides quality comparable with the IBM or 
Compaq and does so for about 70% of the cost’.’ 
Persmal Computing says “The best value 
we’ve come across so far!’ 

We couldn’t have said it better oursdves. 

And these are the machines that we have 
ready to ship to you right now. Rock solid block 
buster ZEOS maliines with quality and perform- 
ance that is, in a word. Guaranteed. Order now by 
calling 800-432-5891. 


Complete ZEOS 20MHz ’386 
with BOMB 28ms SCSI Drive! 


Only $2,995 

for VGA color add $495 


standard Features 
Include: 

Genuine 32bit 
Intel 80386- 
20MHz CPU. 

• High speed 
Zeni-Wait 
64KSRAM 
CACHE. 

■ 1MB of 
Zero-Wait DRAM Expandable 
to 16MB system total. 

• Fast 80MB, 28ms SCSI 
Seagate Hard Drioc. 1.2MB 
Floppy Drive. 

> Ultra highspeed Hard/Floppy 
SCSI controller. 



■ Genuine Hercules’ Brand 
graphicscard. High-Res Amber 
Display with Tilt/Swimt Base. 



Performance Comporfsons using PC Labs Benchmark Series 
Release 4: 


60386 Floating 

Instruction Point Conventional 

Mil Colojlotion Memory 


ZEOS 386/20 Desktop 

2 87 

10 40 

0.39 

IBM PS/2 Model 70-121 

324 

1272 

061 

Compoq O««kpro 386/20# 

291 

I0S4 

0 40 


■ 101 Key ZEOS Tactile/Click 
keyboard. 

• Two High Speed Serial 
plus Parallel and Game Ports. 

■ 1-32, 5-16 and 2-8 bit slots. 

■ 80387 math co-processor 
support. 

■ ZEOS 5-bay case with security 
lock and LED indicators. 

Order Now Toil Free 

800-423-5891 

FAX Orders Dial: 612-633.D25 

In Minnesota Call: 612-633-459I 

MasterCard, VISA, ZCard and COD 

Open 24 Hours a day! 

ZEOS International, Ltd. 

530 5th Avenue, N.W. 

St. Paul, MN 55112 USA 



DcskpioMi tndemark <4 Compaq CompmerOirpocstion. Corporate Iviisinf! plan* are available. ZEOS MS pubbcly traded company. MPLS/S(. Aiul Local OTC. C 1989 ZEOS International. Ltd. 

CIRCLE 721 ON READER SERVICE CARD 






Pop Up Programs and Files, Fast and Easy to Install and Use; 

Free TSR Memory, Share Data Give Your PC OS/2 Features Today! 


Switch'It automatically lists up to 100 of your 
commonly used programs in a menu customized for 
your PC. You start your programs by simply 
pointing to them on the menu. Then, 
whether you're in the middle of 1-2-3, 

Word Perfect or dBase, a key-stroke 
moves you instantly to another program 
or file. Then back, or switch to another. 

And another. 

Forget save/exit/load/restore. Forget 
wasted time staring at a blank screen. 

Easily move data between previously 
incompatible programs without retyping. 

You'll pay for Switch-lt in saved lime 
the first week you use it! 

Switch-It uses your hard disk or 
EMS memory for swapping. You have 
full memory (up to 6(X)K) available for 
every program, even if you have only 640K — — 

of RAM. and your memory-resident programs run free, 
in zero RAM! No more TSR conflicts or crashes. 


$«ltcb-U (tm) Uerslo* 3.1 
(c}19B9 letter SoftMre Tecbeolofy 




Instant access to all your programs via simple menu 
Run and switch between 1(X) programs, all in 640K 

• Word process or spreadsheet several 
files at once 

• Free up all memory used 1^ TSRs 

• Takes advantage of all available memory 

• Transfer text or numbers between programs 

• Requires only 22K of RAM 

• Recall, edit and execute DOS commands 

• Automatic installation searches your hard 
disk and builds a menu of popular programs 

• Run multiple DOS applications under OS/2 

• Mix text and graphics programs 

• Works with ail popular programs 

• Supports CGA, EGA and VGA graphics 

• No learning, installs in under one minute 

• Network compatible 

• Requires IBM PC or compatible, MS-DOS 2.1 
and above, minimum 256K RAM. 

Order Toll Free 1-800-848-0286 


SPECIAL OFFER 


$7995 


INTRODUCTORY 

PRICE 


FREE ET-Phone'“ with Switch-It purchase 
Every imaginable phone function for your PC. Auto-dial, speed- 
dial. redial, long distance, call l<^ing and notes. dBase file 
format. Over 2(K)0 built-in phone numbers for airlines, hotels, 
major companies. Prints labels, supports all phone services, 
many utilities. $49 if purchased separately. 


Swnch-I( and tTPhitne air iradeitiark.% <if Better Sofhvarr Tedwolofiy. Inc. 


Please send Switch-It at your special 
introductory price 
Plus Free ET-Phone ($49 value) 

Shipping & Handling (Overseas $15.00) 

MA residents add 5% sales tax 
TOTAL 

□ Check end. □ M/C GVisa Card No 

Signature Exp — 

Name 

Company 

Address 

City /St. /Zip 

Phone 

For Technical Information Call; 508-879-0744 


$79995 

+ $5.00 ~ 


BETTER SOFTWARE TECHNOLOGY. INC. 55 New York Ave., Framingham, MA 01701 

CIRCLE 106 ON READER SERVICE CARD 








John C. 

Dvorak 



Couldn’t Microsoft 
spend $15 
to hire an artist 
with some taste? 
Dvorak’s 
Axiom 43: 
A programmer 
who wears T-shirts 
and polyester 
pants shouldn’t 
design screens. 


Aesthetics is more important than perform- 
ance. Perceived performance is more impor- 
tant than performance. User interface is more 
important than performance. Usefulness is 
more important than performance. And per- 
formance is important. 

Let’s talk about the aesthetics of Microsoft 
Windows and the Presentation Manager. Sim- 
ply put, the WindowsfPM interface is ugly. 
People like to say that it’s “not .sexy.” Actu- 
ally, it’s beyond not sexy. It’s .so ugly that it 
offends the senses when it appears on the 
screen. 1 realized this recently when 1 noticed 
that 1 get one of those bone-shaking deep-in- 
the-body shivers when Windows comes up on 
the screen. 

The animated Microsoft logo that’s dis- 
played when you start is almo.st appealing. But 
I really don’t want a TV commercial to appear 
on my screen when 1 start Windows. It’s like a 
shareware message. Get rid of it! 

Then comes the Executive — a.k.a the “user 
interface.” Its colors are weird, its typeface is 
as ugly as a mud fence, and its little disk-drive 
symbols are creepy. PC monitors aren’t really 
suited to reverse video, so the display looks 
muddy. The icons are eyesores, and the drop- 
down menus are hideous. Folks, this is one 
ugly interface. 

The bad news is that Microsoft apparently 
doesn’t understand that aesthetics takes work. 
In a recent memo floating around Microsoft 
Corp., NeXT, with its beautiful MACH inter- 
face, was said to be “ahead on prettiness via 
visual consistency and some nice 3-D illu- 
sions. Prettiness is their culture. . . . Perform- 
ance is our culture.” 

The author (whose name was clipped out) 
goes on to make the hopeless comment that 
“lotsa people can do pretty, not so many 
performance.” I don’t think so. In fact, far 
fewerpeoplecan “do pretty.” Performance is 
governed by engineering principles, which 
can be taught. Pretty is governed by artistic 
temperament, which can’t be taught. 

TTie belief that Microsoft can “do pretty” 
on demand (although it never has done so) is 
about as dopey as the typical engineer’s re- 
mark that “marketing is easy; it’s just com- 
mon sense.” It’s the classic delusion of the 
techno-nerd. 


This strange memo also says that NeXT is 
“ahead in Press Perception of Coolth.” Coolth? 
Exactly what “coolth” means isn’t clear, but 
I think it means “like, cool, dude.” The memo 
then concludes, “We need to make more Ifiends. 
We can do that.” Gee, just like that? 

AN ATTITUDE PROBLEM 

So here’s the attitude: “Like, I can be cool if 
I want to. And I can have more friends if I want 
to. And. heck, I can be an artist if I want to. It’s 
just some paint. It can’t possibly be as hard as 
what I do! I write hot code. That’s hard!” 
Yeah, right. Get a job. kid. 

The irony of all this is that the public 
doesn’t perceive Microsoft as a performance- 
oriented company. It is perceived as a big, 
well-rounded, honest, all-purpose software 
company that tries hard. That’s a good image, 
but it’s not an image of performance. I think 
that Microsoft products are feature-laden, 
sometimes to excess. But performance? Where? 
One thing’s for sure — the company hasn’t 



the soul of an artist. Even Lotus projects a 
better sense of aesthetics than Microsoft. 

Taste is something you don’t miss if you 
haven’t got it. In other words, don’t expect 
Windows Version 3.0 to look much better. 
They ’ II probably just change the fonts and add 
some shading and think that it’s pretty. I’ll still 
shudder when it comes up on the screen, and 
the memo writers will blame everyone but 
themselves. 
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I This is all | 

I the space . 

• you need * 

I toc^mie I 

I the new | 

I Microsofi , 

' Mouse. ' 

I I 


Here’s the first thing you should do with 
the new Microsoft* Mouse. 

Bring up the expanded control panel. 
Set it for “Fast.” And then, with a very slight 
movement of your hand, 
watch the cursor scoot all the 
way across the screen. 

"fen’ll be hooked. 

And don’t worry about 
control. We upped the resolu- 
tion to ^ extremely accurate 
400 points per inch. In other 
words, the cursor practically 
reads your mind. 

expamkdco«M panel To help even morc with 

accuracy, the tracking ball is in fiont And the 
patented design fits comfortably in your hand. 

What it all means is you get more out of 
your software. By being able to quickly and 
efficiently click through even the most sophis- 
ticated applications. 

In fact, we put OS/2 support in our up- 


graded driven Makir^ the Mouse ready for what- 
ever the future of so^are brings. 

To complete the package, you also get a 
choice of Microsoft Windows/2^ or Microsoft 
Paintbrushrtwo useftd Mouse programs. 

So visit your Microsoft dealer for more 
details and a complete demonstration. 

Now, you may not want to let your boss 
know just how little room you need for a 
Microsoft Mouse. You could lose your shot at 
a bigger desk. 



Making it all make sense 



RiDRKArnMbcnnMlrrtir so Unicd Sum. call <800) 5411261 lnCjnMkalli4I6)673-763& ()Uadr(hrUS»idCanada.ca0(206l882-O661. OG]p)mghiI9a9MicnaDACaniarat»i.Annghiin!aerved.Micrenft8ndtheM)cnaDftloBDaie 
niM li ri il trarfctrw^T Tit ftrritnif*' rtl TVMmr^ Mwr iV a gn ii 


John C. 

Dvorak 


A powerful notebook 
computer is going 
to seii for less 
than $ 600 . 

“It will kill 
the competition!” 


While everyone likes lo think 
that all the old-timers haven't 
kept up with changing tech- 
nology, most of them have. 

Take the old CP/M computer maker Morrow Designs 
(please!), now headed by the irascible George Morrow. 

The former prexy of Morrow Designs. Bob Dilworth, 
went to Zenith to head up most of the laptop action there, 
until he quit a year ago for some easy-money job. Dilworth 
brought with him to Zenith none other than Howard Fullmer, 
who is largely responsible for the Zenith laptops, including 
the MinisPort. Fullmer has been in the 
micrcx'omputer business from its incep- 
tion. and he was also at Morrow as chief 
engineer. He was the guy who was largely 
responsible for the famous portable that 
won the IRS contract a few years back. 

George Morrow, nx-anwhile. has been 
writing columns and looking for a new 
idea. He figured he has been out of the 
action t<x) long, and he now intends to 
outdo everyone by designing two killer 
laptops. 

One. which will be show n at Comdex, 
will be manufactured by a Korean com- 
puter maker. It will have a new full-page 
backlit super black-and-white display, a 
.186 processor, a 20- lo 40MB 2.5-inch 
hard disk, and a remov able 2-inch floppy module. It will run 
for4 hours or more on replaceable C cells. It will be about the 
size of a Toshiba UXKt and cost less than $2,(X)0. (Hey. I'll 
believe anything!) 

The .second killer laptop will be a powerful notebook 
computer designed to sell for less than $600, "It will kill the 
competition and can be easily done," Morrow tells me. He 
says he has invented a new power-management scheme that 
allows him to run the .tSb on batteries and lo stretch overall 
battery life by 100 percent. 

Morrow says that too many laptop makers have gotten 
themselves into the battery business with all of the proprie- 
tary batteries they .sell for their maehines. This just adds to the 
cost. People would rather use off-the-shelf batteries or 
commercially available rechargeables. I tend to agree. Who 
needs a house full of weird batteries that cannot be inter- 
changed? 

The big secret in these Morrow-designed machines, 
though, is the use of the new KF data channel adapters, 
which are similar lo those marketed in .lapan. These are 
actually small Iransmiller/receivers that are htxiked to the 
serial port connectors on your laptop and desktop machines, 
so that each has its own small antenna. When you carry your 
laptop into the room, the transceivers acknowledge each 
other and the laptop instantly becomes a slave for uploading 
and downloading via the RF serial port. No wires, no cxinnec- 


Inside Track 


tors, no fuss, no muss. This 
system is part of a secret project 
developed jointly with Travel- 
ing Software. I like the idea. 

Personally. I'm cabled out. 

We Get Newsletters Dept.: If you're even remotely inter- 
ested in the BBS scene, then you have to gel a subscription lo 
Jack Rickard's Boardwatch. This outstanding $28-per-year 
monthly newsletter covers telecomm news, highlights obscure 
and worthwhile BBSs, and keeps you up to date on software 
developments. You'll find out about on-line weather services, 
government tax BBSs, new support BBSs, 
and all sons of fa.scinaling information 
centers. Fora subscription lo this little gem 
of a resource, write or call Jack Rickard. 
.5970 S. Vivian St.. Littleton. CO 80127; 
(.103) 973-6038. 

A Programming lainguage Lives Dept.: 
APL89. which hxik place in New York last 
August, marked a new beginning for the 
famed language that was developed inter- 
nally at IBM long ago. It's simply called 
“A Programming Language," or APL for 
short. It is the single best language for 
matrix manipulation. At APL89, even guitarist 
and recording artist Stanley Jordan was 

there to show how he uses APL code to 

score synthesizers. IBM was there to iuinounce 
agiveawayofan IBM “shareware" package called TRY APL2. 
a slightly crippled version of APL2. the latest and greatest 
version of the once-languishing language. There too was 
Stephen (Malhemalica) Wolfram lo discuss an APL/APL2 
implementation of his own. 

APL2 is the hot topic in the programming community. It's 
essentially 3-D APL. allowing you to place a matrix within a 
matrix and then manipulate it in all sons of amazing ways. 

If you're interested in APL. there is no belter way to gel 
started than with an excellent APL interpreter called I-APL 
(International APL). Designed for the educational market as 
shareware, you can obtain a copy (with on-disk documenta- 
tion) fora mere $6 from I-APL Ltd.. 66 1 1 Linville Dr.. Weed. 
CA 96094; (916) 938-4684. Ask for Ed. Folks, this is a steal. 

Since APL utilizes all sorts of weird characters, you may 
want some keyboard overlays from the keyboard-overlay 
specialists: Hooleon Corp. of Comville, Arizona. (No. I don't 
make up these names!) Phone number: (602) 6.34-75 15. They 
charge $29.95 for APL keys or for any oddball keys you may 
need. 

The first release of APL for the PC. years back, required a 
new ROM becau.se of the character set. Now, the programma- 
bility of the new EGA and VGA display cards means that APL 
will have a second shot at popularity. If you like lo program 
or want to learn something new. check this out. It's a fa.scinat- 
mg and powerful language. ■ 
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Release 3’s 3D desiffn opens up all kinds of new possibilities to improve the ^iciency of your work. 


In business, more than ever before, power 
is a function of information. And nothing can 
help you exploit the power of data like the 
new Lotus* 1-2-3*: Releases and Release 2.2. 

1-2-3 Release 3 lets you manipulate 
data, navigate through complex applica- 
tions, and work with more speed, power 
and ease than any other spreadsheet. 

In fact, InfoWorld recently was moved 
to say “...with this new release, 1-2-3 has 
instantly regained its long-standing posi- 
tion as the sheet to beat.” ‘ 

Much of the credit belongs to Release 3’s 


revolutionary, true three dimensional 
design, which lets you view and work with 
up to 256 worksheets and files simultane- 
ously. And its sophisticated file linking 
capabilities are unparalleled, because you 
can link worksheets and files in memory, 
on disk or on a network. 

But the advantages of 3D aren’t limited 
to spreadsheets. It also allows you to use the 
new relational data management capabili- 
ties to analyze information from multiple 
data tables. Release 3’s database is simply 
the most powerful available in aspreadsheet, 


'/i\/blH7rUJuly 17. 1989. *(n Canada call l-800'66S-!309. Ask for Department 17. ©19$9Lotus Development Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development 

Hard disk and 1 Mb system memory required in DOS.3 Mb in OS/2. Lotus certified compatible PC AT with 802B6/80386 




behind a desk has 
power on top of it 


You can even bring data from external 
databases, like dBase HI* directly into 
your spreadsheet. Without 
ever leaving 1-2-3. 

Equally impressive is 
Release 3’s presentation 
quality output and its 
selection of advanced ana- 
lytical graphics. 

With the Lotus Add-In 
Tbol Kit for Release 3, you 
can create a wealth of customized @ functions, 
macro key words and turnkey applications. 

Release 3 is for DOS or OS/2* users. It’s 
designed to fully exploit the 1 Mb of mem- 
ory that’s standard on today’s 286 and 
386-based PCs. 

Those of you who work on all types of 
PCs in a 640K DOS environment, read on. 
Because we designed 1-2-3 Release 2.2 to 
maximize the power in your PC. 

Release 2.2 offers remarkable speed and 
presentation quality output, as well as 
improved analytical power in the way of file 

The NewLotus 1-2-3 

The spreadsheet of choice 



linking, minimal recalc and undo. 

Of course, both Release 3 and Release 2.2 
provide the highest com- 
patibility with your present 
1-2-3 files, macros and 
applications, and with 
each other. 

There’s never been a 
better time to upgrade to 
Lotus 1-2-3, because there’s 
never been abetter 1-2-3. 
For more information, contact your Lotus 
Authorized Reseller. Or, if you’re a current 
user, call l-SOO-'TRADE-UP* AskforExt. 563 
for upgrade information. 

Then you’ll see firsthand how the new 
Lotus 1-2-3 will give you more power than 
ever before. 

On the desk and behind it. 



Corporation. OS/2 is a re^stered (radfmark of Intf mstlonsi Busings Machines. Inc dBase in Is a registered trademark of Ashlon-l^te Corporation. I-2-3 Release 3 runs under DOS or OS/2, 
processor required. Release 2.2 runs on Lotus certified PCs of all types in DOS with a minimum of 320K system memory. 










More Than A Great Price 


"Acma delivers power and value!" 

■ 45-Day Money Back Guarantee 
■ 2 -Year Warranty- 
■ Leasing Available - 
■ Toll-Free Technical Support 


Halloween Special! 

VGA Monitor b 

Orchid Pro-Designer VGA Board 

Regularly $578 

Now Only! $525 


All 286 and 386 computer systems are compatible with MS*DOS, PODOS, OS/2, UNIX XENIX and Novell 

ACMA 386/20 


Complete Back-tO'School Package 

Includes FREE Surge Proieclorand Printer Stand 

ACUA't lOMHi Tutta - 640K RAM 3M1K noppjr dn>c«d 
to i aii R i i pan - tOtl maifc cofraccwar MVpon ■ n|M 

mM- EpuaLX-IIOpruMfllOWWqKI •6'p«ilMfnMef 
c«W-lni4iiik«an-caaifMcfpipc> Upgn^ EGA er VGA 
aMB or 40MB h«d 

■'Back-lo-School " Special $839 


Complete Business Package 

Includes FREE Surge Protector and Printer Stand 

ACMA'i 2*VI2l«i< 20MB tiwd*ivc • 0 «a< HMt - |«fc naodc 
■Mtrkmat- diodov RAM for BIOS tchmian > EMS/IJM4 Oiypiinn 
-Aiolli»OTB>py m ii uu ll u •5I2K RAM npmlibtr IdSMB on dir 


. JMBm UMBnomdm 103*1 

maHi cgprrsnMr wpporl - panlleluidwnti poru - R<Mb*iCdi(liiV - 
cidMre e d lOI-kty kcybootd-iii u n m ht u rB r mii oot i»MniRA»i»tlmiid 
' Pawnidc 1141 fniN*ri:40iMc*>|.«'pwMlelpmiscM4c ACMA 
2l6HdHia-indtaktKt-caii4«(rpifcr. EGAs 

VGA iMoMyt Mdtor ls|n hod *ivm 

"Business" Special $1,295 


ACMA 286/12 

Desktop System 

- lMeia02B6-l2CnJruimin«M 
tif>2MH3 (krytKanl tvitcRaMe) 

- 5i2K RAM.e\p«idMiteio8MB 
on tytiem boifd 

- 0 wail (UK w/p*|e moik 
tmerkaved tmoBemm 

- Shadow RAM for tyuem A 
video BIOS relocauan 

- Five IMwaihree B-MUoa 

. 200w«lUL.CSAATllV 

approved pow«T lupply 
(II0V/220V) 

- ROM-haiedinup 

- Supponi EMS/LIM 40 

- Supponi 80287 madi raproccuor 

- ChoKc of 1 .2MB or 1 .44MB 
Gappy diik dnvci 

- I:> imerteiveddualhaiVnoppy 
diik iRive comroller 

- hnllel a tenal poru 

- Enhaiced lOI-keykeyteonl 

- ACMA 286 utilily loAwttt 


ProfessionaJ System 

- bnel 80386-20 CPU rumia| ai 
I6/20MH3 (keyboard iwiictiabto) 

- IMB32-bHhi|h-«pcedRAM. 
npandaMe K> IM1B IRMB 
32-bii on lyttem board) 

• 0 wail uaK w^ufc mode 


$795 


Monitors 


Hyundai 

M'EOATn^Pilcii I 
14* VGA Jl Dm Pnrk I 
14* VGA. 41 Do Puck 1 


Video Cards 

ATb 
VGA* 

VGAW 
OechU; 


"ASSSa* Mob KU VOR 

mmmrn suss $ijm nest 

UMMBm bum cum Bt.1M 

286/16 $995 

•VfOSSt* ttom wa^ VOA 


286/20 $1,095 


- Shadow RAM for lyilem A 
video BIOS refocaiion 

- Supporu EMSA.IM4.0 

- Supporta 80387 math copiocetaor 
~ One 32-bH (available), four 

Ib-bu A two 8-bit ckpamion tIoQ 

- 200 wan UU CSAATUV 
approved power wpply 
<il0V/22OV| 

- ROM-baaed letup 

- Batended BIOS functioni w 
enable or diiable ihadow RAM. 
EMS A imerteaved mode 

- Choice erf 1 .2MB or 1 .44MB 
floppy dhk drivea 

- 1:1 mierleaved dual haitVnoppy 
diak drive cocUiDller 

- Parallel A tenal pom 

- En ha nced 1 01 -key keyboard 

- ACMA 386 Milicy aoftwm 


ACMA 386/25 

Businas System 

- Imel 80386-25 CPU nmi«ai 
I6A5MH3 (keyboard iwiichaMei 

- lMB32-bMhi|h-ipeedRAM. 
etpandable lo 16MB (SMB 32-bil 
on ayuem board) 

- 0 wail ttaie w^ape mode 
iMefleaved erranfemciM 

- Shadow RAM for lyaem A Video 
BIOS leiocabon 

- Supponi EhlSAJM 4X1 

- Supponi B0387 maih coproceuar 

- One 32-bfl (availaMel. four 16-bii 
A two 8-bn eapaniioe iloti 

- 2a0wMUL.CSAAnnr 
approved power lupply 
III0V/220V) 

- ROM-baied leiup 

- Eaicnded BIOS functiotM lo 
enable or diiaMe Ihadow RAM. 
EMS A imerleaved mode 

- Choictor 1.2MB or 1.44MB 
floppy Aik dnvet 

- 1:1 interfeaved dual hinl/noppy 
duk drive coniroiler 

- hralklAienalpotli 

• Enhanced lOl-key keyboard 

- AChlA 386 utility wAware 


ACMA Workstation 

Bask DiskJess Workstation 

- lMel80286-l2CTUrumin8ai 
6/I2MH3 

- 640K RAM (on tykem bowd) 

- Remote boot PROM 

- Pwalkl A ictial porta 

- UpfiadeaUe lo a foil function PC-2116 
-Taro 35* half-bea|l> ibive atob 

- Low profik caie w/power triply 

- Two 16-bil A three 8-bil ilou 
• Enhanced lOI-key keyboard 

- Suppom 80287 math coproc ei ior 


$675 


$1,595 $1,895 

"aagy. Mm* boa VGA *%S8Si* Mow BOA VOA 

«8MMIniBIJM MAM BUM 6.4MBGimi MAM I25M BUM 
nMMiMi MAM M.M» BUM tlMIBftlw RTM CAM SUM 

New Pricing & Configurations! 

Vertical Case Option Add $195 


Ethernet Workstation 

- Novell NE-l(X»orNE-2000 
compaiibk (8-bil or l6-b«) 

' Memoiy on nclworkm| cwd: 8K |8-bil 
card). or l6K(l6bit card) 

- lOMbptdaiairMifIcTraK.baaebaod 

- IEEE 802.3 Indukry Standaid 

8-bit $975 
16-bit $1,025 

AROvt WoficstaMon 

- SMC ARCnet compaubk 

- 2.3 data tramfet rke 

- Memory on nawoikinf card: 2X 
• Star or Bui Topotogy 

Star $865 


Bus $895 


I4*C<4« 

M'EGA 
14- VGA 
14- SyncMawtt 
IV foUPia* 

Printers 

Epaert: 

LXIIO. lanOcyi 
F7UM. 130IM cpi 
LQJIO. laOMcpt 


Government, Corporate & University P/O's Welcome! 

Ail lu mpu i ef lyketm come with a iwv year wartaiuy* and a 45 day mk-frec money back 
pearaMcc On-iue lervice nan option, and kaung i> availabk fercuounercul actouHi pkave tall 
fotdeuili. Ceta 1% Akowii forprcpaymrHorwiKirMMfcr PrrMoalchctka are accepted and take 
feven huwneit dtyv » clear Thcie are no wreharpev for Viia or Matiervard purrhuet. and we accept 
COO via cenifkd check. Pkaw add 251 for thippini and hendluit iS3 minimacal In Califormaadd 
751 uki lax. Softwaic. prwien. monHorv and dupping are not lefundabk Call (or ihipping cok for 
Military adilreiwd (APO/FPO), or if outude Ihe cnMiDcnlal Uniled Slaen We arc not retporiMbk for 
emn in lypognphy or photography, and we reverve the ngbl lo wbtiuule ei|uivakM pam All pnc« 
and ipctificaiiont are wihjrct lo change wiibciut noUte. and all brand name* ate tegikcrcd Itademarkv 
of dietr reipecuve compnnirv 

* All ACMA cocnpuaei cawomen receive a ewe yew wwnnty Ftrvi yew coven all pant aod 
tahor. and Ihe lecood yew coven labor Pkaie call fw cowpleae deiaih Moruiorc and pnaier, we 


. . . The Price Performance Leader! 


Open ^ Days A Week! 

800 - 666 - 8898 

Mon - Fn 7-OOam lo 6 UDpm 
Sal - San 9 OOitn to 300^ 

Technical Support 800-666*7868 

Mon - Fn 7 -OOam M 6 (Upm 
(AO lanei PacifK Stwidanl tanei 

^ftcOMPUTERS, INC.I1I^~ 

>9cma 


Aenu Computers, Inc., 1 17 Fourier Avenue, Fremont, California 94539 Corporate Office 415 - 623 - 1212 Fax 415 ■ 623 - 0818 
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In chasing the 
corporate dollar, 
network vendors 
neglect the 
cheap and easy 
solutions needed 
in homes and 
small offices. Here 
are two products 
that point in 
the right direction. 


„ Jim 

Seymour 


Bill Machrone, PC Magazine’s editor and 
publishing director, described in his column a 
few issues back his vision for PCs in the home. 
He used his family’s array of personal com- 
puters and peripherals as an example of how 
integral PCs have become to our lives. 

Bill concluded that the diverse computer 
needs of his four-person family were remarka- 
bly like that of many small businesses. And 
just as economies of space and capital expense 
are important for PCs in the home, they’re 
important in small businesses as well. For 
example. Bill’s wife and kids use PCs at home 
as much as he does, yet everyone shares one 
older LaserJet — making issues such as printer 
sharing important. 

1 share Bill’s sense that many of us will 
soon be looking to organize the PCs and pe- 
ripherals in our homes in ways that are akin to 
those of small businesses. That’s often tough, 
though, because the needs of small business 
often aren’t well met by the products available 
in today’s PC marketplace. 

My home has a number of PCs, printers, 
and so on, supporting a cluster of offices as 
well as the simpler Joys of using a computer at 
home. And I’ve been down the path Bill says 
lies ahead of many of us, trying to find a way 
to tie all that hardware together. I’ve also spent 
a lot of time helping small businesses put 
together rational networking solutions (a fancy 
way of saying “affordable” networking solu- 
tions). So I thought I’d pass along a couple of 
hot tips on little-known small-scale network- 
ing products I’ve used. 

I’ve gone through several rounds of net- 
works myself, partly for evaluation, partly for 
my own use. Stops on that journey have in- 
cluded a superb 3Com 3-i-setup, a LANtastic 
hook-up, and an oddball but lovable sort-of- 
wireless system, CarrierNET. 

Anyone who’s worked with those systems 
knows that the 3Com setup is by far the most 
elegant, powerful, and sophisticated. Yet both 
the LANtastic and CarrierNET systems have 
special advantages for small businesses — and 
homes — that can outweigh the technical supe- 
riority of the 3Com system. 

Artisoft’s LANtastic is the slickest cheap 
LAN I know. At typical street prices, four or 


five machines can be connected for $ 1 ,000 or 
so. LANtastic also saves money by function- 
ing as a peer-to-peer network: you don’t need 
to dedicate one PC as a server. 

SIMPLICITY’S THE KEY 

LANtastic uses less RAM than any compa- 
rable network: just 1 3K to 40K, depending on 
how it’s configured. At work, adding All 
Chargecards and EMS memory to networked 
PCs may be an acceptable solution for RAM- 
hungry network operating systems, but that’s 
unlikely and inappropriate in small businesses 
or at home. 

LANtastic can’t match the throughput of 
big-time network operating systems such as 
those from 3Com and Novell. With four or five 
machines in the network, these heavyweights 
can beat LANtastic by a factor of five or ten to 
one. But performance isn’t the essence of a 
small-business network; economy, ease of use, 
and ease of installation are. And LANtastic 



scores high in each of those areas. 

Carrier Current Technologies’ CarrierNET, 
with its ExcellNET software, is my second hot 
tip for small-scale, low-cost networking. It 
uses what at first sounds like a goofy idea: 
running your data not over dedicated LAN 
wiring but through the AC power lines in your 
office or home. 

Yep, it’s scary the first time you plug one of 
those little CarrierNET boxes into your PC’s 
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ILLUSTRATION: PETER BONO 


Trae WYSIWYG 

Has Neva* Been Available . . . Until Now! 


Jim Seymour 


Every word 
processing package 
today— including 
WordPerfect and 
Microsoft Word- 
asks you to make a 
leap of blind faith. 

You have to imagine 
a printed page that 
bears no 
resemblance to 
what’s on your 
screen. 

But with The 
Universal Ward, the 
most advanced word processor available for IBM PCs and compatibles. 
What You See is What You Get. No guessing games. No trial and error. No 
compromise. The Ihiiversal Word’s WYSIWYG display allows 
instantaneous document creation, simplifying the production of 
sophisticated documents by showing your work on the screen exactly as it 
will look on paper. 

The IMversal Ward provides sophistication without sacriftcing ease. 
Experiment with multiple font typefaces, sizes, styles, colors, advanced 
page layout capabilities, even foreign languages, directly on the screen. You 
can open an unlimited number of windows and perform cut-and-paste 
operation with ease. And when it comes to print quality. The Universal 
\^rd provides unsurpassed results on both dot matrix and laser printers. 
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Looking for a foreign language word processor? The Universal Word’s 
Multi-Lingual Version can support every human language, living or dead, 
making it the richest featured multi-lingual word processor available. From 
Arabic to Zulu, from Avant Garde to Zapf, The IMiversal Ward speaks 
your language. Experience the Difference. 
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Special 

Introductory Offer 
Order Now and 
Save 30% 

English version 
Now $276.50 

Multi-Lingual 
version 
Now $486.50* 

(800)776-7674 
(213)215-9645 
FAX (213) 215-9668 


300 Corporate Pointe • Suite 410 
Culver City, California 90230 
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serial port, then into the . . . wall jack. But 
you don’t get sparks and smoke: instead 
you get slow but incredibly easy, flexible, 
and affordable networking. 

When the CarrierNET product was 
originally launched (by another company), 
it had AC phase problems. But in the 
current version it works fine, as long as all 
connected PCs are on the same side of the 
building’s main electrical transformer — and 
that’s almost certainly the case in a small 
office or home. 

My affection for CarrierNET grows 
out of a conviction that small-office and 
home networks are much more about file 
and peripheral sharing, and maybe elec- 
tronic mail, than about executing net- 
work-version application programs off a 
central server. So while CairierNET’s 38,400- 
bps throughput is ludicrously slow com- 
pared with, say, Ethernet’s 10,000,000 
bps, in practice CarrierNET works well 
for the work it’s called on to do in these 
installations. And not having to pull wire 
or pay someone to install the network 
means huge savings. 

Finally, CarrierNET has one enormous 
advantage for those of us who rely on 
laptops and portables. Since the Carrier- 
NET box is completely external to the 
PC — no networking card is required — 
hooking up or unhooking a portable is just 
a matter of plugging or unplugging a se- 
rial connector on the back of the PC. 
You’re in business almost instantly. 

Zero installation time and zero instal- 
lation cost are among the features that 
make CarrierNET a winner for very small 
networks, especially those to which PCs 
are often being disconnected and recon- 
nected. As long as you aren’t in a big 
hurry, that is, and as long as you see these 
little boxes mainly as tools for data and 
peripheral sharing. 

I wouldn’t use CarrierNET for net- 
working more than four or five PCs, but 
for that size and smaller nets it makes 
good sense. CarrierNET boxes cost $275 
each, including ExcellNET software; add 
$50 per node if you want the electronic- 
mail version of ExcellNET. 

The networked small office is an inte- 
gral part of the PC world, and the net- 
worked home soon will be. But there are 
real issues of scale and appropriateness 
here: cheap and easy can mean a lot more 
than raw performance. ■ 
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AUNJS KNOWS 
THEIR REPUTATION 
ISSAFEHERE, 
SO YOU KNOW 
YOUR DOCUMENTS 


ARETOa 



In the world of 
desktop publishing, 
megabyte-intensive docu- 
ments are commonplace. And the 
need to protect them — a given. So when Aldus® 
Corporation sought a mass-storage solution to 
complement PageMaker* they chose the new 
Bernoulli Box® 44 from Iomega.* 

There were other mass storage devices to 
choose from. But Bernoulli provided the rare 
combination of proven security, reiiability. per- 
formance and storage capacity that Aldus 
required. The same combination that Bernoulli 
can provide for you. 

Removable Bernoulli Disks provide physical 
security for your desktop pub- 
lishing files since 
important data can 
easily be kept under 
lock and key. But 
total security goes 
well beyond that. 

Total security is in 
Bernoulli's rugged 


iBBtNMU 

imemisseciimw 

ipnRYOURDWft’ 


design 

that protects your 
data better than cuiy other mass 
storage system. 

Bernoulli's drives have a 25.000-hour Mctin 
Time Between F 2 iilure rating, equal to 12 busi- 
ness years of use. Iomega's patented Bernoulli 
Technology'” makes them virtually head-crash 
free. And Bernoulli Disks can withstand a shock 
of lOOOGs without data loss. That means you can 
mail Bernoulli Disks anywhere without concern. 

Bernoulli also protects your data by 
providing its own backup. In fact, you 
can make disk4o-disk copies of 44 
megabytes in as little as three min- 
utes. Total security also includes 
electronic (Reed Solomon) data pro- 
tection that's 15 times more effective 
than a hard disk, and Bernoulli 
Express, the 24-hour drive replace- 


ment program. 

Bernoulli's 44-megabyte 
removable disks, with 22msec 
effective access time, are the ideal 
primary and extended storage solu- 
tion for data-intensive applications, such 
as desktop publishing. They not only hold 
your largest files, but the application software 
as well. So when your documents are retrieved 
on another system, they'll come out exactly the 
way you intended. And when you need addition- 
al storage, you can add capacity for under $3 
per megabyte* with Bernoulli. 

When you also consider that Bernoulli is 
compatible between Macintosh.* PS/2® and PC 
formats, it's easy to see why an industry4eading 
company like Aldus would stake its reputation 
on the Bernoulli Box. 

Contact your nearest Bernoulli Represen- 
tative. or give Iomega a call at 1-800-777-6616 
to receive detailed Bernoulli Box sp)ecifications. 

■ And discover what it 

biyiEGA means to have total 

security for your data. 


'Based on Si2S U S retM pnce per 44MB (MM Bemou* Tecnnotogy is s trademarV and BernouSi « a cegtslered trademadt ol Iomega 
Pagemaker « a reg«iered trademark o* Aldus Corporahon Macintosh s a registered trademark ol Apple, me PS2 « a regetered trademark of IBM 
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FIVESTAR COMPUTERS. 

SMART PRICE. GUTSY PERFORMANCE. 

RISK-FREE SUPPORT. 

At FIVESTAR we know you're not just buying a computer, you’re buying the whole company. 

VVhat happens after you make the decision is just as important as the decision itself. That's why we 
include on-site GE Computer Service, .shipping within 72 hours, a 30-day money-back guarantee, 
a toll-free customer support hotline, and our promi.se of 100% cu.stomer .satisfaction. 

Price, performance and customer support worthy of the FIVESTAR name. 


Model 333 Model 325 Model 320 Model 316 


• Intel 8()386-:j:i CPU running at 33 8 MHz 

• Landmark V 1.1 =58.1 MHz 

• IMH of 32-Bit RAM expandable to 16MB 

• Intel 82383 Cache Controller with 32KB 
Static RAM 

• Shadow R.AM Opthin for Video and BIOS 
included 

• Intel 80387-33 and WEITEK 3167 Socket 

• Dual Floppy Dual Hard Drive Controller 
with 1:1 Interleave 

• 1.2MB 5.23‘* or 1.44MB 3.3*' Floppy Drive 

• l^rts: 1 Serial, 1 f^rallel. 1 Game 

• Cl(x:k Calendar with liattery Backup 

• 8 Expansion Slots: one 32-Bit. 
five 16-Bit. two 8-Bit 

• 5 Drive Bays • 3 Exposed, 2 Internal 

• 2(K1 Watt ASTEC Power Supply 

• Enhanced 101-Key KeyN>ard 


• Intel 80386-25 CPU running at 25 8 MHz 

• Landmark vl.l =41.8 MHz 

• 1MB of 32-Bit RAM expandable to 16MB 

• Intel 82383 Cache Controller with 32KB 
Static RAM 

• Shadow R.AM Option for Mdeo and BIOS 
included 

• Intel 80387-23 and V\>;iTEK 3167 Socket 

• Dual Floppy/Dual Hard Drive Controller 
with 1:1 Interleave 

• I.2MB .3.25" or I.44MB 3.3" Moppy Drive 

• Pf)rts: 1 Serial. 1 l*arallel. 1 Came 

• ChHrk Calendar with Battery Ikukup 

• 8 Expansion Slots: one 32-lfit. 
five ifi-Bit. two 8-Bit 

• 5 Drive Bays • 3 Exposed, 2 Internal 

• 200 Watt ASTEC Power Supply 

• Enhanced 101 -Key Keyboard 


• Intel 80386-20 CPU running at 2t) 8 .MHz 

• Landmark vl.l =33.4 MHz 

• l.MBof32-Bil RA.M expandable to 16MB 

• Intel 82!183 Cache Controller with 32KH 
Static RAM 

• Shadow RAM Option for Video and BIOS 
included 

• Intel 80.387-20 and WT;ITEK 3167 Socket 

• Dual Roppy Dual Hard Drive Controller 
with 1:1 Interleave 

• I.2MB 3.2.3" or 1. 44MB 3.3" Roppy Drive 

• Pi)rt.s: I Serial. 1 I’araltel. 1 Came 

• Clock Calendar with liattery Backup 

• 8 Expansion Slots: one .32-Bil. 
five Ifi-Bit. two 8-Bit 

• 3 Drive Bays ■ 3 Expo.sed. 2 Internal 

• 200 Wall ASTEC IWer Supply 

• Enhanced 101-Kcy Keyboard 


• Intel 80386-16 CPU running at 16 8 MHz 

• Landmark vl.l = 20.1 MHz 

• I MB of 32-Bit RAM expandable to 16MB 

• Shadow RAM Opti(»n for Video and BIOS 
included 

• Intel 80287-10 Math Co-Proce.ssor Socket 

• Dual Roppy Dual Hard Drive Controller 
with 1:1 Interleave 

• I.2MB .3.25" or 1.44MB 3.5" Roppy Drive 

• I\)rt.s; 1 Serial. 1 Parallel. 1 Came 

• Clock Calendar with Battery liackup 

• 8 Expansion Slots: one 32-Bit 
fiw lO-Bit two 8-Bit 

• 3 Drive Ba>*s - 3 Exposed. 2 Internal 

• 200 Wbtt ASTEC P)wer Supply 

• Enhanced 101 -Key Keyboard 
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BUY FACTORY DIRECT 


1 ^ 752-5555 
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* Ait pnoes and specificAtwnt an suhjeci tu dunne without nolKc. n\TSTAR, Intel. 
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Model 316 

Hard Drive Capacity 

Video 

Combos 

fidMB 

90MH 

ESDI 

LoOMB 

E.SI)I 

33nMB 

E.SI)I 

14 'MONO 

S 2203 

$ 2749 

$ Mm 

$3549 

14 " hXA 

$2,343 

$ Mm 

$ ;i:u3 

$:W89 

14 'VGA 

S26H5 

$3231 

$ 3485 

$ 4(01 


Model 320 

Hard Drive Capacity 

Video 

Combos 

tiOMB 

yoMB 

E.SDI 

1150MB 

ESDI 

33nMB 

ESDI 

14 .MONO 

$ 2.503 

$;i()49 

$ 3;«i3 

$3849 

14 ' EGA 

$284.3 

$ 3;i89 

$;iM3 

5 4189 

14" VGA 

$2985 

$ 3,5:ii 

$ 3785 

$4.3;n 


Model 333 

Hard Drive Capacity 

Video 

Combos 

HOMB 

9(IMB 

ESDI 

IStlMB 

RXSDI 

33()MB 

bXSDI 

U" MONO 

$)|03 

$ 

$ 4903 

$ .5449 

14 EGA 

$ 444.3 

$4989 

$ 5243 

$5789 

14" VGA 

$4585 

$513! 

$5;tH5 

$ .5931 


Model 325 

Hard Drive Capacity 

Video 

ComhtiS 

60MB 

90MB 

ESDI 

lliOMB 

ESDI 

330MB 

ESDI 

14" MONO 

$3103 

$3849 

$ 3903 

$4449 

14" EGA 

$ :t44.3 

$.3989 

S 424.3 

$4789 

14" VGA 

$ 3585 

$4131 

$4385 

$4931 







_ William F. 

Zachmann 



RISC may be 
a hot topic 
these days. 
But forgive me 
if I keep my bet 
with Intei. 


According to a large number of supposed 
industry experts, just about all the PCs in use 
today are obsolete. And not just IBM-compat- 
ible PCs based on Intel 86 series microproces- 
sors, but Motorola 680x0-based systems like 
the Apple Macintosh as well. That’s because 
all these systems are based on CISC (complex 
instruction set computer) microprocessor de- 
signs which, they say, will be completely 
outmoded by newer microprocessors on the 
market based on RISC (reduced instruction set 
computer) architectures. 

What are we to make of all this talk? Can it 
really be true that the Intel 386 and even the 
486 are headed for the scrap heap? Are we 
unknowingly investing billions of dollars every 
year on technologies of the past? 

(Juite simply, the answer to that question is 
“No. No way!” Despite all the hype about 
RISC, the reality, at least as far as the PCs that 
most of us actually use are concerned, is that 
the Intel 86 family will dominate the market 
through the 1990s. Understanding why, how- 
ever, requires a look at what RISC is, what it 
does, and how it does it. It also requires us to 
examine some of the basic realities of the PC 
marketplace. 

WHAT RISC AMOUNTS TO 

The idea of RISC was developed in IBM’s 
research labs in the late 1970s and early 1980s 
as an outgrowth of work done on a processor 
called the 801. To a considerable degree, RISC 
is a reaction to earlier trends toward increas- 
ingly elaborate computer architectures with 
increasingly complex instruction sets. 

The instruction set of a processor consists 
of the fundamental machine instructions that 
it is capable of executing. Though programs 
can be written in assembly language, which 
corresponds directly to the processor’s in- 
struction set, programmers more typically use 
a high-level language such as COBOL, FOR- 
TRAN, BASIC, or C. With these languages, a 
compiler — itself a program — is used to trans- 
late each high-level-language statement into a 
set of machine instructions (called executable 
or object code) that can be executed directly by 
the processor. 

Early computers necessarily had simpler 


instruction sets. As computers became more 
sophisticated, however, system designers added 
more and more machine instructions to handle 
complex but commonly required tasks. 

TTie IBM 360 architecture, for instance, 
includes 16 general-purpose registers that form 
a small area of fast memory in the central 
processor for instruction and data address 
formation. All 360/370 software makes use of 
these registers as a sort of scratch pad for high- 
speed data access. 

A standard convention for calling subrou- 
tines, used by practically all software on the 
market for IBM mainframes, requires storing 
and retrieving the contents of these registers in 
main memory. To make this easier to program, 
the 360’s instmction set comes with two complex 
instructions. Store Multiple (STM) and Load 
Multiple (LM), that can be used to store and 
retrieve the contents of multiple registers. 

Since the early 1970s, standard computer 
architectures have been designed with what 



amounts to an internal programming language 
to accomplish complex instructions. Called 
microcode, this is a core set of simple instruc- 
tions that are in turn used to create the more- 
complex instructions in the processor’s archi- 
tecture. In this scheme, executing a machine 
instruction like Load Multiple or Store Mul- 
tiple would actually run a microcode program 
that executes over a number of machine cycles. 

By building these complex processors, 
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hardware designers were in effect trying 
to bring their instruction sets closer to the 
constructs of high-level programming 
languages. But the overhead required to 
decode and execute these complex in- 
struction sets can put a considerable drag 
on performance. 


RISC represents a turning away from 
all this, going back to a simpler processor 
with a smaller number of instmctions. In 
a pure RISC implementation, the instruc- 
tion set is its own microcode. Each in- 
struction can be executed in a single ma- 
chine cycle, without going through the 
extra layer of microcode implemented in 
hardware. 

In a RISC design, complex instruc- 
tions are implemented in software rather 



See us at Fall COMDEX, 
Booth # T701 


Triton Technologies inc., 200 Middlesex Tpk., Iselin, NJ 08830 
201-855-9440 Fax:201-855-9608 Available under GSA schedule 
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Most Co/Session™ users once used other remote 
computing software. Why did they switch? In head-to- 
head evaluations, Co/Session outperformed all other 
remote computing software. 

Because of its intuitive design, even the PC novice 
can immediately utilize the power of Co/Session. And Co/Session's superior 
speed is instantly obvious to all, particularly to the PC expert. 

Compare Co/Session. If within 30 days you don't agree that Co/Session 
4.0 is easier and faster than Carbon 
Copy™ , we'll refund your money. 

For a limited time, you can 
trade up your old Carbon Copy for 
Co/Session's two-machine package 
for just $80. To order or for the 
name of your nearest dealet call 
201-855-9440. 


Try Co/S^ion and you'll 
need to find another use 
for your Carbon Copy 
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than in hardware. The high-level language 
compiler, rather than microcode built into 
the processor chip, does the woik of break- 
ing down complex tasks into simple machine 
instructions and maximizing the efficien- 
cy of the program code. As a result, the 
processor itself can be more efficient, so 
in theory the program runs faster overall. 

DON'T BET ON IT 

In spite of the enthusiasm of its partisans, 
the reality is that RISC isn’t going to take 
over the world anytime soon. 

First of all, as radical as RISC is pro- 
claimed to be, RISC processors aren't 
really all that different from conventional 
systems. Most so-called RISC processors 
on the market actually incorporate a number 
of relatively complex instructions. They 
are better described as RISC-influenced 
processors rather than RISC processors. 

Second, the enormous perfonnance gains 
claimed for RISC are more elusive in real 
life than they are in theory. RISC-influ- 
enced designs do offer advantages, espe- 
cially in computation-intensive programs, 
but in most business applications the per- 
formance gains are quite modest. Thus, 
the dramatic edge claimed for RISC by its 
enthusiasts is way out of proportion to 
what the technology can actually deliver. 

Third, for the majority of users, the real 
issue is not performance alone, but price 
per unit of performance. Widely used 
microprocessors such as the Intel 86 family 
are produced in such high volumes that 
their unit costs can be quite low. They 
therefore offer price/performance charac- 
teristics as good as or better than any 
RISC processor. And the design concepts 
of RISC can be incorporated into tradi- 
tional microprocessor architectures, fur- 
ther improving the latter’s edge. 

But most important is the issue of upwatd 
compatibility for existing software. For 
users, the costs of moving from the Intel 
86 family to an incompatible RISC-based 
microprocessor architecture, which would 
require new versions of every bit of soft- 
ware, are very steep. Users aren’t going to 
make the move without a compelling rea- 
son, which RISC alone doesn’t provide. 

The bottom line is that regardless of all 
the hype, the familiar microprocessor 
architectures are going to be with us for a 
long time. Personal computers based on 
Intel 386 or 486 microprocessors aren’t a 
dead end at all. They will continue to offer 
high performance at an excellent price, 
which should serve to keep them on top 
well into the foreseeable future. ■ 
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If your business is 
using Macola Accounting Software, 
these numbers will interest you: 



EDITOR’S 

CHOICE 


September 15, 1987 
Version 3.0 



EDITOR’S 

CHOICE 


September 27, 1989 
Version 4.0 


And if it isn’t, these numbers will: 

1 - 800 - 468-0834 (usa) 
1 - 800 - 336-8337 (Canada) 


If you haven’t seen Macola recently, you 
should see us now. The experts agree In 
two consecutive blockbuster reviews . . . 
"the maturity of Macola 's product atul 
the attention to detail has earned it top 
honors in microcomputer LAN-based 
accounting!’ 


Introducing Version 4.O. It's simply 
the most recent generation of an on-going 
commitment to remain ...‘the overall 
performance winner!' For mote informa- 
tion on how Macola’s new Version 4.0 
can improve your numbers in accounting, 
distribution or manufacturing, call today. 
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333 East Center Street 
P,0. Box 485 

Marion, Ohio 43301-0485 
614/382-5999 

Accounting Software 
You ’ll Never Outgrow. 


17 fully integrated packages: Accounting -G/L, A/R, A/P, PR, A/D, Distribution -I/M, COP, P/0, BOMP Manubcturing-MRP, 
M/S, SFC, L/Pr SPCr SPR. CRP: J/C. plus Report Writer. {• Call for availability) 

PC Migulne Is 1 pubitctUon of Ziff Davis ConuRunlcations Ca Macola is a registeivd iradrmirk Macola. tnc Copyright 1989 
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■ “HcrrJ# proofthat it 
III canhedoneri^htiThe 

I I MIT Systems ZH6-I2, sold 

byTelemari.isawinnvr 
I onaUfourcounUt: 

■JUpmad price, pei^brmancc, 

fcaturcH, 

lililkiililllil andseniceT 

■ "The warranty and service contract cover 
ev erything as originally purchased: for 
that recMon alone it pa}’H to buy all the 
component)* from TblemarL To top off 
this generous service plan, there's a 30-day 
money-back guarantee. 

"Whichever nay you look at it, the MIT 
Systems 266-12 comes out in front. There 
are other machines that match the perfor- 
mance. some that match the price, and 
manywith the same features, butnoone 
has the same service and support policies 
at such low prices. Hlu-n }vu put it all 
together, Tblemartb MIT SjutcmM 
286-12 in a nure winnerT 

■ "On the PC Labs benchmark tests 
this computer had top scores for the 
processor and conventional memory 
speed tests'.' 


High Tech nith Lon’ Prices 

★ free ^ 


■ A 12-MHZ286PC. lookjtrnt to Me- 
mart)* MITSj'Hterw* 286-12, which 
pro\ides the best all-around .support 
130-day no-question.s-a.sked return and 
t-\ear on-site serv ice included in its S329 
l)a.se‘system pricel. It al.so tiirnetl in out- 
.standing performance on the PC Libs 
Benchmark tests! 

-PC’Ma^asinc Tl 

SepU'mber 12, 1989 Isnue 


■ free 30 Day Money 
Back Guarantee* 

■ Free lYear TRVV 
On-Site Service 

■ Free l-SOO Tfechnical 
Support 

■ Free shipping -ufs 




'Includea Card and Monilor 


'UTicn Piin-hosJtd vv/SyaIcnv 


MIT XT-10 


MIT28B-12 


[^504^ [ S878""J i»1059»"j ^2372""] F3339»"J 


• t Applies only lo MIT products. N'AH ’s/Uealers call l-8(H)-537*6753. 
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360K Floppy 15.25') 

$ 67.(K) 

80MB HD<28inHMFMl 

S(v35.(N) 

720K Floppy I3.5'l 

$ 72.00 

40/60.MB l^pe Backup 

S29S.(N) 

1.2MB Floppy (S-ZS*! 

S 85.00 

Mono Vkico System* 

$124.00 

1.44MB Floppy O-Tl 

S 85.00 

Color Video System 

$255.00 

2UMB HD (tiSins) 

$281.00 

EGA N'ideo System* 

$475.00 

4UMBHn (4Unisi 

$412.00 

\XiA N'klfjo S>’stcm* 

StiOy.lNI 

40MBHD(28msl 

$394.00 

Minilbvver Case 

$ 42.(M) 

VtOMB DH ISCSIAlainifdl 
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ORDER UNE 


Lowest 

Prices 


InduunPnrrlMdrr 


r Most >1 
Reliable 

Established Indusin Leader 
Doing Business Since 1980 


FRt:h 

tkpr»»» shipping 

n Mtr (•niunil 

|»i\ Ihr 


Best 

Selection 

We Cam’ 

the products vou want 


Fastest 

Deliverv 


tor FAST 

lEPLNDABUKmiin 


PRINTERS 


FX850 
FX1050 
LQ510 . 
L0850 


LQ950 
LQ1050 . 
LX810 .... 
Other Models 


DISK DRIVES 

Bernoulli Box 

10 Meg 

40 Meg (Dual 20 MG) . 

Beta bet. 20 MG 

8eta[nt.20MG . 

0ual44MG 

Colorado Memory 
Systems (with Tape) 
Jumbo 40/80/120 Ext 
Jumbo 40/80/120 Int 
Seagate 
^MGw/Seagate 
Controller 
251-1 40 MG . 
30MG'/^HT 

80MG 

Win Card 30 MG . .. 
Other Models . 
lead, 2 MEG AT.. 

Floppy XT 

Toshiba 3.5 Dr 720K 
3.5 Dr 1.4MB . . 


60 

85 

150 

PLOTTERS 

Hewlett-Packard 

7475A J 

7550A 

Houston Instruments 

DMP52 

DMP61 


NETWORKING 

Novell Altec Passive Hub 
AQUILASPort Active Hub 
AQUILAArenetCard ... 

Excel 

Netware 

SMC Mdl 130 Arcnet Card 
Tiara Lancard ... 

Ethernet 

8-Port Active Hub 


FREE 

AIR EXPRESS SHIPPING 

You Pay Tbe Ground Shipping 
' *We Pay The Air Ortlerenc* ^ 


85 Ur 
CIRCLE 123 


X HARDWARE 


Sottware 
Money Back 
, Guarantee 


AlpsAllegro . . $315 

Other Models Call 

Citizen Printers 

120D 139 

180D 155 

HSP500 319 

Other Models Call 

Dlconix150 309 

150 Plus 325 

Other Models Call 

Hewlett-Packard 

DeskJet Plus 699 

LaserJet HD 3179 

LaserJet II 1785 

PaintJet 1085 

Other Models Call 

NEC 

P2200 315 

P5200 505 

P5300 679 

890 Silent Writer . . .3159 

Okidata172 195 

182 Turbo 229 

320 339 


Okidata (Cont.) 
321 

390 

391 

393 ... 

LaserlineS . . . 

Panasonic 1124 . 

1180 

1191 

1524 

1592 

1595 

Laser 4450 . 

Other Models 
StarMicronics 
NX 1000 Rainbow . 
NX 1000 . 

NX 2400 

Other Models .. 

Toshiba 301 

321 SL 

Express Writer 311 
Page Laser . 

Other Models 


469 

635 

1005 

1339 

299 

185 

229 

549 

399 

445 

1329 

Call 

225 

155 

295 

Call 

319 

429 

375 

2605 

Call 


s. "VVihe/? You've Got Epson 


You’ve Got a Lot of Company" 

★ SPECIALS 

Limited Time 

MO CHARGE 

For Shipping On 

ALL Epson Printers 


Avatex 
EFAX88 . 

Canon 
Faxphone 8 
Faxphone 15. 

Faxphone 20 

Faxphone 25 

Epson 

Priority Fax F1000 . 
Murata M 900 
M 1200 . 

M1600. 

NEC 

Multitax 2 

Panasonic KXF 100 
KXF120 


PanaFaxUF155 

$639 135 

145 

635 155 

825 Ricoh RF850 
989 Sharp FO 220 
1675 F0300 .... 

F0330 

785 UX50 

665 UX80 ... 

649 UX 180 

725 UX350 

Toshiba 30100 . 

1245 3300 

859 3600 

1005 3700 EN.. 


COMPUTERS 

ALR 

Power Flex 286/40MG $1329 

AST Bravo 1 749 

Bravo 5 850 

Bravo 45 1360 

Mitsubishi 

Laptop 20 MB . 2350 

Other Models Call 

NEC Multispeed MD . 2325 

Panasonic FX 1650 . 645 

Samsung $3000 655 

S330 725 

S550 1260 

S600 2489 

Toshiba T-1000 669 

T-1200 1409 

T-1600 3350 

T-3100E 2815 

T-5100 4359 

Zenith Minisport . 1299 

Supersport 2 . 1599 

Supersport 20 . . . 2349 

Supersport 286 3299 

HARD CARDS 

Plus20MG $515 

40 MG 649 

Impulse 40 MG . 645 

Passport 20 389 

SCANNERS 

Complete 400 Hand . $145 

Full Page 525 

Half Page 400 DPI ... 175 

DPI Scanner HS-3000 + 179 

Epson LO Scanner. 190 

Logitech 

Scanman 100/400 . 168 

Sharp JX100 . . 745 

ACCESSORIES 

Computer Tool Kit ... 

Disk Bank w/Lock ... 

Joystick 

Keyboard Drawer 

CurtisClip 

Keyboard Saver 

Monitor Arm Standard 

Printer Legs 

Ruby Plus 

Ruby Surge Suppressor 
Tool Kit (10 Piece) . . 

Universal Printer Stand 


775 

905 

979 

709 

820 

1005 

1105 

669 

1015 

829 

1250 

905 

849 

1065 

1215 


BOARDS 

AST Rampage-^ 286 
Rampage 2/286/5t2K 

Six Pack/286 

Six Pack Plus W/384K . 

VGA Plus 

Other Models 

ATI EGA Wonder 

VGA Wonder 256K . . 
VGA Wonder 512K . 

VIP/VGA 

VGA256K 

Hercules Color Card .. 
Graphics Card Plus . 

Incolor 

Intel 80287-6 .. 

80287-8 

80287-10 

80387-16 . . . 

80387-20 . 

80387-25 . . 

80387-33 

8087-1 

8087-2 

Above Board Plus . . 

Aboveboard -t- w/2MG 
Aboveboard + PS . 
Inboard 386 PC (IMG) 
Inboard 386 AT . 
Orchid Pro Designer . 
Pro Designer + . 

Tiny Turbo 

Paradise 
Autoswitch 350 . 

Autoswitch 480 . . . 

VGA+ 

VGA +16 

VGA Professional 
Video-7 Fastwrite VGA 

Vega Deluxe 

V-RAMW/256K . , 


MONITORS 

Amdek210 + 

410 

432 

632 

732 

1280 

Mitsubishi 

1410C EGA 

Diamond Scan 14" , . 
Diamond Scan 16" , . 

VGA 1429 

NEC Multisync 2A . 

Multisync 3D 

Multisync 4D 

Multisync 5D . 

Multisync GS 

Multisync XL 

Monographic System . 
Other Models . . 

Princeton 

Maxl2E 

Maxis 

Uttrasync 12" 

Ultrasync 14" 

Ultrasync 16" 

Seiko 

VGA 1430 14" 

Sony 1304 

Multiscan 1302A 

Zenith 1490 

MODEMS 

Anchor 

1200 B w/software . . 

1200 EXT 

2400 B w/software 

2400 EXT 

ATI 

2400 ETC INT w/sw . , 
Everex 

Evercom12INT 

Evercom24+ INT . . 
Hayes 1200 
1200B . . . 

2400B ... 

2400 EXT . . 

9600V . , 

Personal 1200 , 
Practical 

2400 EXT 

2400 INT (W/MMP5) , 
Prometheus 
1200Bw/Sottware , . 
2400B w/Software . 

2400G 

US Robotics 
Couner2400 . 

Courier 2400E (MNP) . 
HST9600 

FAX BOARDS 

Complete 4800 

960(1 

Communicator ... 

Panasonic 
Fax Board FX-6M8g . 

KEYBOARDS 

KeytronicsKB5151 
K85153 
KB101 Plus 


$100 

139 

150 

385 

400 

639 

330 

499 

1149 

390 

495 

649 

1145 

2349 

229 

2105 

1295 

Call 



LAN/NETWORKING 


ACCPAC BPI Network 

Crosstalk Lan 

DBase IV LAN 

FoxbaseLAN 

Lotus 1,2, 3 LAN 

MS Word Network 

MS Word Network Node . . . 

Multimate Advil LAN 

MultimateAdvIlAdd'IUser 
Paradox Network 


PFS Professional Network 

Q&A Network Node 

FiBase for DOS (1-6) Network 

RBASE for DOS Unlimited 

Supercaic 5 LAN (requires Supercaic 5) 

Ventura Publishing Networking 

Word Perfect Network 

XTree Networking 

XYWrite III Network Node 


SOFTWARE 


Volkswriter, Inc. 


UTILITIES 


WORD PROCESSORS 

AMI $1' 

DAC Easy Word : 

Gem 1st Word ♦ . ! 

Grandview , i: 

Multimate Advantage II . 2; 

PFS Office Writer . Ci 

QiAWrite 1‘ 

Right Writer i 

Spinrite , . : 

Sprint . , . 1 J 

Total Word . h 

Volkswriter 4 . . ! 

Volkswriter Deluxe Plus ! 

Word (Microsoft) . . Ci 

WordPertectS.0 21 

Word Perfect Executive . 11 

Word Perfect Library \ 

Word Perfect Office . 2J 

Wordstar Pro Pack 5.5 2( 

Wordstar 2000 Plus 3.0. 24 

Wordstar 2000- Legal . 31 

XYWntelll+ ... IS 


ACCESSORIES 

Logical Connection 256K 
Logical Connection 512K . 

MS Mach 20 Memory Plus 
MS Mach 20 Baseboard 

Masterpiece 

Masterpiece Plus 

Masterpiece Remote 
Summasketch 12x12 + 
Summasketchl2xi6 . . . 


1 DIR Plus 

386 To The Max 

386 To The Max Professional 

Above Disk . . 

Allways . . . 

Backup Pro . 

Batiery Watch 

Brooklyn Bridge 

Carousel 3.0 

Copy II PC 

Copy II Option Board 
Corefast . . 

Dan Bricklin's Demo II 

OB Fast 

Desklink 
OesQview . 

0esqview386 

Direct Access . 

Disk Optimiaer 4.0 
OS Back-Up Plus . . 
Fastback Pius ... 

Form Filler 

Formtoo) 

Formworks w/Fill & File . . . 

Grasp 

H-Test Format 

Headroom 

Hyper Access .. 

Keywjrks .... 
KejfworksAdv 

Laplinklll 

Lotus Agenda 

Lotus Magellan 

Mace Gold 

Mace Utilities 

Mace Vaccine . . 

PROJECT 

MANAGEMENT 

Harvard Protect Mgr Hi 
Microsoft Project 4.0 . 

Org + Advanced . 
Superproject Expert . 
Timeline 30 


Memory Mate 

Microsoft Windows 286 
Microsoft Windows 366 
Norton Commander . 
Norton Advanced . 

Norton Editor 

Norton Utilrties4.5 ... . 

Org Plus 

Org Plus Adv 

PC Fullback Plus . 

PCToolsOetuxe5.5 

Perfect Access . 

Print 0 

Q DOS II 
Qemm386 

See More/Lotus . . 

Sidekick Plus 

Sideways 

Software Bridge . . 

SPF/PC 

Spinwrite . . 

SQZPIus 

Super PC Kwik . . 
Superkey ... 

Take Two Manager 

Test Drive 

Tops Flashcard 
Tops IBM 
Tornado 

Tornado w/Ubrary 
Twist & Shout .... 

VGA Dimmer 

Windows Express . . 

XTree 

XTree Professional . . . 

EDUCATIONAL 

Designasaurus . 

Reader Rabbit . . 

Where in the USA is 
Carmen San Diego . 

Where in the World is 
Carmen San Diego 


Total Word 


High-end Personol 
Publishing 
-Over 400 
Scientific 
ChoroctersIP 
- lOeoi for j* ^ 
Technical * ^ 

Reports, i ^ 


CAD & ENGINEERING 

Auto Sketch 2.0 $1 

Design CAD.. 14 

Drafixl+ 1J 

DrafixUHra 1! 

Generic CAD Level 3 . . 1! 

Generic CAD 3D Solid Modeling 11 
Math CAD . . 21 

Turbo Cadd 4 


Volksw^ij^ ^c. 

Volkswriter 4 

with Correct 

Grammarv 


MICE 

Microsoft Bus/Serial Mouse 1.0 
Microsoft Bus/Serial Mouse 

w/Cadd 

Microsoft Bus/Senal Mouse 

wAVindows 

Logi Mouse -New Shape 

Hi-Res XT/AT 

PC Mouse II Bus/Serial 
w/Paint 


The First ond 
Only Word ■ 
Processor I 
with o Fully I 
Integrated I 
Grammof I 
Corrector. I 


NETWORKING 

Novell 
ANW^286215 
SFTNW/286215 
ELS II 2,1 .. 

ELSI2.0A.. 

All Others 


INTEGRATED 

SOFTWARE 

Enable OA 

Framework III 

MS Works. 

SmartWarell w/SpellChkr 
Symphony 


— MOUSE SYSTEMS 
PC II Mousew/Paint 
(Bus or Serial) 


MS DOS 3 3 
MS DOS 4 01 
PC DOS 3 3 
PC DOS 4,0 


* Money Back Guarantee 

• Softwai-eO.VLV 
- 30 Days from dale of tnv’oice. 

■ Refund ONLY on 

Product Price. 

'Call for Return 
Authorization Number 
-Must be in 
Original Packaging 


No APO. FPO. or International orders please 
Cell Before Submitting P.O'e. Ask for 
NetionsI Accounts. 

Personal and Company Checks Will Delay 
Shipping 3 Weeks 

Prices. Terms & Availability Subject to 
Change Without Notice 
AddSS hsrC.O.D. Orders. 

No returns on mitordered or opened hardware. 
We Do Not Guarantee Machine Compatibility. 


No Charge tor VISA and Mastercard 
We Do Not Charge Your Card Until Your Order is Shipped. 
You Pay The Ground Shipping 1-10# 5700; 11-20# $11.00 
(Except Alaska & Hawaii). We Pay the Air Difference. 

Free Air Applies ONLY to Orders Over $100. 

All products (including DOA’s) carry manufacturer's 
warranties only. We do not honor guarantees, 
rebates. Inal period privileges or promotional 
programs offered by manuiaclurers 
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QBP^UNE 


Miaosoft 


Mkmsoft 

Word S.0 


QuickBasic 


C Compiler 5.10 


Learn to do il >'our»elf in* 
stead of doiiift H-ilhout. 
VWien you've readied the 
limits of your current 
problem ‘SuKInfi tool, don't 
f(et mad. Cel Mkrosoll' Quick- 
BASIC verabn 4.5 and w-rlte 
your own proftrams 


' Fast, compact 
optimized code 
for blazing 
execution apeed 
’ Mixed memoty 
models outstanding 
documentation over 
70 supiMtl libraries. 


’ For people who can't 
wait to gel great 
looking output 
The power to create 
prolesstunal output, 
plus the s|>eed to do 
it veiy, veiy quickh' 
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SOFTWARE 


DESKTOP PUBLISHING/GRAPHICS — 

itrator/ NewsRoom . . 

'S. . . . $365 NewsRoom Professional . 

>A Paint) 95 Patfemaker3.0, 

I 313 PC Paintbrush + 

mil 40 PC Paintbrush (windows) . 

405 Perform w/Designer & Filler 

235 Print 0 

61 Pnntmaster Plus . ... 

85 PnmShop . . . 

Plus 309 Pizzaz 

top Publisher 159 Pizzaz -f 

top 27 Publish It! .... 

■F . 159 Publishers Paintbrush . . 

^ 159 Publishers Type Foundry . . 

heBox, ., 65 Timeline 3.0 

> 295 Ventura Publishing . . 

raphics . Call Ventura Publishing Pro 

ChartS.O 240 VPGraphix 

;erll 43 Windows Express 


COMMUNICATIONS 

Carbon Copy Plus . $1 

CompuServe 

Subscription Kit 

Crosstalk XVI ... 1 

Crosstalk Mark IV . . 1 

Direct Access .. 

Magic Mirror . 

Mirror III 

PC Anywhere III 

Pfocom + .... 

Remote 2 . . 1 

Smartcomll 

Smartcom III 1 

Smarterm 240 . . . 1 


SPREADSHEET 

Cambridge Analyst . . 

HAL 

Lotu8l-2*3Ver,2 2 
Lotus 1-2-3 Ver, 3.0 . 

Lotus Agenda 
Lotus Manuscript 

Lucid 3-D 

MS Excel 

MS Multiplan 4.0 . . 

Plan Perfect 

Quattro 

Supercalc 5 . 

Twin Advanced . 

Twin Level III 

Tvfin Classic 
VP Planner . 

VP Planner Plus 


LANGUAGES 

MS Basic Compiler . 

C Compiler (Microsoft) . . 
Cobol Compiler (Microsoft) 
MS Fortran CompilerA.O 
Lattice C Compiler . 

Macro Assembler (Microsoft) 
Microsoft Quick Pascal 
Pascal 

Compiler (Microsoft) . . 

Quicl(0asic4.5 

QuickC .... 

Ryan McFarland Fortran 
Ryan McFarland Cobd . . 
Turbo Basic 
Turbo C . . 

Turbo C Pro 

Turbo Pascal 5.5 .... 

Turbo Pascal Dev. Library 
Turbo Pascal Pro 
Turbo Prolog 


DATA BASE 
MANAGEMENT 

Ask Sam . 

Clarion 

Personal Developer 
Professional Developer . 
Clipper 
Data Ease 
Data Perfect 
dBase IV . . . 

DB-XL Diamond . 
Foxbase386 
Foxbase Plus 
Foxbase Runtime 
Genifer .... 

Paradox 3.0 

Paradox 366 

Q&A 

Quicksilver Diamond 
RiBaseForDOS . .. 
Revelation Adv. . . , 

Revelation Adv. Bump Disk 
Revelation Adv, Runtime 
VP Expert 

VP Info 

Who What When Where 


ACCOUNTING 

ACCPACEasy 

ACC PAC Easy Quickstart 
ACCPACBPI . 

Bedford Accounting . . 

DAC Easy Accounting . . 
DAC Easy Bonus Pack . . 
DAC Easy Payroll . . . 
OneWritePlusMaster2.0 . 
One Write 
A'R, A/P, Payroll 
One Write - Acctg System . 

Peachtree II 

Profitwise^oiomon 

Basic Acctg 

Profitwise/Solomon 
lnv& Job Cost. 
Profitwise/Solomon 
Report & Graph . . 

TimeSlipslII 

TimeSlips Acct Link 


'sonw.xKr 

,\A. ItlMilM. 


GAMES 

666 Attack Sub 

Abrams Battle Tank . . 
Chessmaster2100 . . . 
Hunt for fled October 
Jack Nicholas Golf .... 

Leisure Suit Larry 

Leisure Suit Larry II.... 

Mean 18 

NFL Challenge 

Jet 




Firstcnorce 

First Graphics . 

First Publisher 
Harvard Graphics . . 
Harvard Protect Mgr III 
Office Writer , 
Professional File . . 
Professional Plan . 
Professional Write 


MONEY MANAGEMENT 

386 to the Max . $48 

Above Disk .... 49 

Check Write Plus 27 

Oesqview . . 69 

Dollars & Sense . 95 

Headroom .... 62 

Quicken 34 

Tobias Managing Ybur Money 5.0 1 09 


TRAINING 

Chuck Yeager Flight Simulator 
Mavis Beacon Teaches Typing 

MS Learning DOS 

MS Flight Simulator . . 
PCLogo(NewVer.) . . , 

Typing Tutor iV 


DISKETTES 

Sony 

3’i«DS/DD(100) 

3’/4 High Density (100).. 

SViOS/DDtIOO) 

5%HiohOensily(100) ... 


OCR SOFTWARE 

Complete OCR/FP 
Complete OCR/HS 
Cat Reader 
DFIOCR ... . 


Fastest 

Heliverv 


Lowest 

Prices 

btduMyPnnLatdR 


loff \ST 

DEPEMMBllOLLIVtm 


FREE 4 

AIR EXPRESS SHIPPING 

/ou Pay the Ground Shipping 
We Pay The Air Difference 


Software 
Money Back 
(guarantee 


0804 N 23rd Avenu«.'Phoenix, Arizona 85021 ^ 
CIRCLE 206 ON READER SERVICE CARP 





When you pick a printer for the office, 
the only thing you have to fear 
is being wrong. 


An office printer can cost a few hun- 
dred dollars, or it can cost as much as 
a small car. And depending on how 
well it does (or doesn't do) what 
everytx)dy in the office wants it to do, 
it can cost you a lot of sleep. 



That's why when AEG Olympia 
talks about printers, the feature we 
talk about most is good technology. 
Which may explain why we re one of 
the leading business machine compa- 
nies in our native Germany, where 
technology is a leading passion. 

So before an AEG Olympia dealer 
tells you about all our dot matrix and 
daisywheel and laser printers, he'll 
probably show you how beautifully 
they all work. We live and breathe 
solid engineering, sensible design 
and dependable mechanics for print- 
ers, just as we do for our typewriters. 


facsimiles, copiers and shredders. 

For the name of our nearest 
dealer, call 1-800-999-6872. Or write 
AEG Olympia, Box 22, Somerville, NJ 
08876-0022. You can't go wrong with 
good technology. Where technology 
counts, business counts on us. 


AEG 

OLYMPIA 
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_ _ Stephen 

Manes 



Our cantankerous 
columnist finds 
a program he really 
likes — one that 
makes no claims to 
artificial intelligence 
but turns out to be 
smart as a whip. 


What’s the most important thing about a file? 

To DOS, DOS shells, Microsoft Windows, 
and OS/2, the answer is the file’s name — along 
with its size, its time of creation, and its place 
in the subdirectory scheme. To the Macintosh 
(and, soon, to Presentation Manager and IBM’s 
OfficeVision), the answer is the application 
that created the file; the “this-is-a-file-cre- 
ated-by-application-X” icon takes up more 
room on the screen than the filename itself. 

But that stuff is more important to a com- 
puter than to you. How often do you care 
which application created a particular file? 
How often do you need to know how big a file 
is? The most important thing about a file is the 
information in it — its content. 

In this approach — putting the content of 
your files above all else — lies the genius of 
Lotus’s Magellan. Its unique intimacy with 
content means that Magellan can do magical 
things, such as making the guts of your files as 
accessible as their names. 

I had seen one too many bloated second- 
rate programs like Metro and Express emerge 
from Lotus boxes to expect much from Magel- 
lan. I guessed it would resemble Agenda — 
complicated, irritating software that requires 
eons of learning and millennia of data entry. 

Then came executive editor Bill Howard’s 
glowing First Looks report {PC Magazine, 
June 13, 1989). Friends and acquaintances 
kept touting the program. PC MagNet users 
rhapsodized over it. A mere month or two after 
its release, Magellan seemed to have acquired 
a cadre of users as fanatic as Wrigley Field 
bleacher bums. And this time the fanatics are 
right. 

The hardest thing about setting up Magel- 
lan is installing the manual in its binder. You 
do have to wait a bit for Magellan to index 
every word on your hard disk — but once that’s 
done, a quick update keeps things current, and 
the program knows wliat to update and what 
not to. Magellan doesn’t waste time or space 
indexing .EXE, .COM, or other files unlikely 
to have text in them — but it can if you so 
specify. That kind of intelligence is what’s 
singularly impressive about the program. Ma- 
gellan continually makes smart guesses so 
that you don’t have to. 


Magellan’s smarts are particularly evident 
in its most crucial feature — its “viewer" tech- 
nology. The DOS TYPE command and most 
utility programs display file contents in pure 
ASCII or hexadecimal representation, neither 
of them terribly useful with anything but plain- 
vanilla text files. Peter Norton and others even- 
tually developed viewers — utilities that can 
display LotHS /-2-i worksheets or t/BASE files 
as though the application had loaded them. 

CONTENT TO BE SMART 

But with more than a dozen viewers of its own 
for popular formats, Magellan actually knows 
from a file’s contents (not its extension) which 
program created it and which viewer will best 
display it. So, unlike most so-called “personal 
information managers,’’ Magellan doesn’t force 
you to work its way. It helps you see and 
manage your personal information no matter 
how you created it (within limits — odd files 
such as Q&A's don’t have viewers yet). 



This feature alone would make Magellan 
the DOS shell of choice. Pick a filename at 
screen left, and at the right you see the file as 
though you had loaded its parent applica- 
tion — only much faster. Tap a key, and you 
can move around in the file. Tap another, and 
you expand the window. It’s as though adense 
fog has suddenly lifted from your data. 

The viewers take Magellan beyond the 
usual range of functions available in good 
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DOS shells. For example, the Gather 
command lets you mark information on 
the screen and paste it to an ASCII file, 
allowing you to combine fragments from 
incompatible sources — say, a WordPer- 
fect file and a dBASE file. 

By using the viewers’ output, Ma- 
gellan can effortlessly handle even Dis- 
playWrite'% EBCDIC files and MultlMate’s 
oddball file structure. 

With most free-text retrieval systems, 
indexes gobble a huge amount of disk 
space — anywhere from 50 to 100 percent 
of the original size of the files. With 
Magellan, the index overhead is at most 
about 8 percent. This compression pre- 
vents certain classic search strategies, such 
as proximity searching and Boolean searches 
with elaborate parenthetical groupings. 
But how often would you ask for “Bush” 
WITHIN FOUR SENTENCES OF “Willie 
Horton” or “Dukakis” NOT (“Kitty”or 
“Liberal”), anyway? 

To compensate, Magellan offers what 
it calls “fuzzy searching.” Just type in a 


search request (or reuse one from the 
past — Magellan wisely stores the last 60K 
of them). The program analyzes which 
documents would interest you most and 
displays the likeliest candidates at the top 
of the list. Search for “Bill Machrone,” 
and a file with multiple mentions of our 
peerless leader appears at the top of the 
list. A memo about Bill the Cat would turn 
up somewhere near the bottom. 

This “relevance ranking” isn’t en- 
tirely new to the world of free-text re- 
trieval, but it’s rare and it’s amazingly 
useful. CD-ROM and on-line databases 
virtually never use it; Magellan proves 
they ought to. Which would you rather 
your assistant handed you: a pile of memos 
in the order they arrived or the same 
memos in the order of their urgency? 

You can also launch applications from 
v/ithinMagellan; it stores a tiny portion of 
itself in RAM to seize control when you 
exit. Magellan can automatically associ- 
ate applications with filename extensions 
or with subdirectories, so you can launch 
straight from a file. You can't, alas, launch 
an application based on the viewer associ- 
ated with the file — perhaps the most dis- 
appointing omission. 


There are others. There’s no support 
for displaying graphics files. Certain view- 
ers wrap lines less than optimally. Printing 
functions are Flintstonian. The search engine 
finds plurals and common word endings, 
but can’t find substrings or use wildcards. 
Though generally fast and sensible, the 
user interface is utterly nonstandard and 
occasionally confusing. 

But these problems should be addressed 
in the next version. Lotus is already devel- 
oping new viewers as well as offering a 
roll-your-own developer kit. Powerful stuff: 
viewers can already display the directory 
information in compressed (ARC and ZIP) 
files. In theory you could display dBASE 
information precisely as it appears in your 
database application. There may come a 
time when new programs routinely in- 
clude their own Magellan viewers. 

Magellan was developed by the same 
team that developed HAL, the 1-2-3 add- 
on whose best functions were added to 
Release 3.0. That experience may point to 
the one limit to Magellan’s success: The 
program is so good that operating-system 
designers might just be inclined to steal its 
best moves. 

They ought to. ■ 



THE IDEA HASN’T CHANGED, 
JUST THE TECHNOLOGY. 


Macronix transforms your PC into the Pony Express of the future with its 
revolutionory fomily of communication products. 

Our MAX FAX 9624"* is a 9600 bps fox transceiver ond 2400 bps 
Hayes'-compotiole dota modem fhot combines half cord economy with the 
smorts to recognize ond direct incoming fox ond doto calls without prior user 
selection. Or, for the some price as most modems, our MAX COMM 2448** 
provides 0 2400 bps Hoyes-compotible modem with o 4800 bps send only 
fox. Our UMAX UF32 Imoge Sconner enhances your PC communicotions 
center with quolity resolution text ond grophics sconning, ideal for desktop 
publishing ond fox tronsmisssion. We're also the first to offer o product like the 
MaxPower**, our revolutionoiy power strip rhot outomoticolly turns on your 
PC to receive incoming fox or doto colls. 

Todoy's communicotions revolution is os close os o coll to Macronix. For 
more information on faster communications vio PC express, confoct: 
Macronix, Inc., 2680 North First Street, Son Jose, CA 95134 
TEL: (4081 434-1 133, Outside CA: (800) HOT.4MAX, FAX: (408] 434-1136 


MAX FAX 962* 

MAX COMM 2**e UMAX SCANNED MAXPOWER 
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Breakthrough $899 Offer— Now You Can Drive CD-ROM 




1) If FOR ANY REASON* v^hi are unhappy with your purchase you may return it within 
30davsforaFULLREa.’ND. 

2) CDP will extend the Hitachi 90 day warranty period to 180 days and, during the warranty 
period, will ship rejJacement drives overnight. 


Compact Diik Products, Inc. 

223 East SSth Stittt, New York, Nm Vbrk !002£ 

(212) 737-8400 

D PkaK tend me a FREF. CDP Encvclopcdu of CD-ROM fWuen 
DCotporatc / personal check money order enclosed 
Charecmvuucletme) American Express Optima VISA 
MasterCard Diner’s Dub 


Until December 31, 1989 Compact Disk Products (CDP) p 
is packaging the just released third generation Hitachi la| 
CD'ROM drive with Microsoft’s most popular CD-ROM 
software: 

Package A— For $899, includes Microsoft Bookshelf, 
a coupon to purchase both Microsoft Stat 
Pack and Microsoft Small Business 
Consultant for only $50 each, a FREE copy 
of CD'PIay Demo and FREE Federal 
Express delivery,* 

Package B— For $1189 also includes Microsoft 
Programmer's Library 


> 


ctJ 




Miemsoff 

0 HITACHI 


O O) 

ojfo.% 


YOU SAVE OVER $670! 


Buy CD-ROM now! CDP sells over 
200 quality CD-ROM titles for libraries, 
schools, legal and medical professionals, 
programmers, and many others. Over 
25 new titles are being published each 
month. With IBM, NEC. and HP 
announcing new CD-ROM based PCs 
or Mini’s, a CD-ROM drive is becom- 
ing as necessary as a floppy drive. 

“/ believe more than ever that CD- 
ROM products u ill be a major force in 
the expansion of the information 
industry." Bill Gates. 

CDP is the largest specialized supplier 

ofCD-ROM products in the US. Since 1987, CDP has supplied you with prompt 
service and expert advice... at the best prices. CDP is committed to CD-ROM 
and it shows. Our Unconditional Guarantee is unmatched. Our FREE Federal 
Express delivery is an industry first. Call now and tomorrow you will be driving 
these pow’er CD-ROM products. 

CIRCLE R/S #261/ DEALERS ORCLE #523 
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tlitachi CD-ROM drives 
retail ($995); Hitachi’s second 
generation drives, the 1503 and 
the 3500, captured over 60% of the 
market with superior functionality and 
reliability. The third generation 3600 
model (internal or stand-alone) released in 
September 1989 is Hitachi’s powerhouse for the 
19%'s. Superior speed comes from a look-ahead cache - 

and a linear pickup head motor. Ibwerful standard 
features include 8 drive daisy chainirrg, slim vertical or 
horirontal mounting, and full audio CD capabilities (accessible 
w ith CD Play Demo). 

N'licrosoft Bookshelf (retail $295): An indispensable 
collection of writer s’ references for word processor users. This is the 
most popular CD-ROM title published. You get instant access to: The 
World Almanac. Chicago Manual of Style, Bartlett’s Familiar 
C^iotatioru. Roget's IL Electronic Thesaurus. American Heritage 
Dictionary. Business Information Sources, The U5. 
Zip Code Directory, Houghton Mifflin Spell 
Checker and Usage Alert and more! Ail Microsoft CD- 
ROM’s are RAM resident and include powerful cut and 
paste features for popular word processing packages. 

jMiicrosoft Stat Pack (retail $125): Now you have easy 
■access to the aburrdance of statistics published by the Fed- 
eral Government— census data, busirress statistics, agricul- 
tural surveys and much more, plus Microsoft Excel and 
Lotus 1-2-3 spreadsheet files for all tables. A must for 
marketers and planners. 

icrosoft Small Business Consultant (retail $H9): 
The most popular publications of the Small Business Ad- 
ministration and Deloitte, Haskins and Sells on running 
a small business. Answer tax, accounting, legal, personal, 
AND financing questions in an instant. Agold mine for 
businessmen, accountants, and consultants. 

M icrosoft Programmers Library (retail $395): 
All the critics are raving ".-.a masterpiece of iimpli- 
city and fmctioti' PC World, May A complete 

library (over 20, (XX) pages) of the latest releases of 
Microsoft’s Technical Reference Manuals covering 
OS/2. Windows MS-DOS. C. 
— - MASM.ctc. with 8 mega- 

bytes of source code. 

. — - AbnrxJudesFREE 

CD ROM Net- 
working sofmare 
PCftofasion- 
als need this 
NOW! 


ORDER NOW! SOO^MEGABYTe (634-2298) 

(Order line open M-S, 9AM -9PM EST) 


Fax Orders 212-737-8289 • Inquines/Free tech. Support 212-737-8400 
DEALER INQUIRIES WELCOME 

FREE CD-ROM: .Mail in your order and receive the CD-ROM Source Disk 
FREE. Includes demos of many popular CD-ROM products and retails for $89. 
Exprm dtliwrv fm br pKonc- tix ofd«ri within connocnisl US- onlv- 

Please send the pocluige Tve checked helou-. 

□ Package "A’— Complete Hitachi CD-ROM drive kit (internal or stand-alone) 
plus Booluhel/ and CO-Fla> Demo (includes a coupon to purchase both St<u 
Rick /Small Business Consultant for $50 each) for only $899! 

G Package "B’— Complete Hitachi CD-ROM drive kit (internal or stand-alone) 
plus Bookshel/, CD-Pla> Demo and Programmer's Ltfoarv (includes a coupon to 
purchase both Stat Pack/Small Business Consultant for $50 each) for only $1199! 
Please send the following drive configuration with my order: 

□ Stand-alone Hitachi CD-ROM drive; Select □ PC/XT/AT/ 386 

orG MicroChannel (add $100) 

Q Internal Hitachi CD-ROM drive (PC/XT/AT/ 386 Only) 


B Acet f d<t« 

J Signatjrr 


■ N«mr 
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Dialing 

for 

Dollars- 


COMPATIBLE 


kiAfri C0-PRbClE$Soks 

10 MHZ TURBO 

1 floppy. 640K, AT style keyboard, monographics 

Everex Micro Enhancer $125 

Genoa Super Hi Res 145 

H'e'rr got your number! 

80387-25 $449 

80387-20 .. 549 

80387-16 .. )19 

80287-8 185 

80287-10 .. W5 

8087-3/8087 2 89/119 

80387 SX .. 289 

Color System add S150 w/20 mb 
add S249. w/30 mb add $269 

286 12 MHZ 

Genoa 5300 199 

Genoa 5400 259 

Hercules Graphics Card 169 

Hercules InColor 199 

386 20 MHZ 

1 mb Ram, 1 .2 floppy $ 1 595 

AST 

AST Premium 286, lOmhz, 0 wait state, 512K 

DOS keyboard, Controller 1.2 floppy $1295 

AST Premium 386 Model 300C 20 mhz, 

1.2 floppy, 1 mg. DOS keyboard $2650 


Orchid Pro Designer w/256K 229 

Orchid Pro Designer+ w/512 309' 

80387-33 .. 599 

256K Chips/64K Chips Call 

Paradise VGA Plus 199 

Paradise VGA Professional 299 

MULTI FUNCT. BOARDS 

AST 286 6 Pack w/5 1 2K $279 

STB Mulii Res. H 149 

AST 6 Pack Plus w/384K 189 

All AST computers carry a I year n-arranty 

Vega VGA 229 

AST Rampage 286+ 385 

Vega Fastwrite 259 

AST Rampage 286-2 for 

Model 50/60 549 

IBM 

Vega V Ram .... 369 

All Wonder EGA 800 175 


PKRSONAL SYSTE\(/2 

ATI VGA 256K/512K 259/319 

Intel Above Board + w/512K 379 


LAPIUPI* 

Intel Inboard 386 w/adapier 950 

Model 50 - 30/60 ?49Q/r730 

ho says you can't tatic it you! 

NEC Mullispeed 4HD $2275 

Toshiba 1000 639 

Intel Inboard 386 for PC w/1 mb 579 

Model 70 - 60/120 3899/5899 

Intel Above Board II Plus for 

Model 80 - WO 4579/4875 


Intel Connection Co-Ihroccssor 699 

Intel Modem for Co-Processsor 259 

Model 80 • 300 8899 

Toshiba 1200F., ...1395 

Model 55SX 30/60 2829/31 19 

Toshiba 3100E ...2749 


Toshiba 1600.... ...3250 

Logical Connection 256/512K ....439/519 
Orchid Ramqucst 16-32 w/o K 279 

COMPAQ 

T3200/T5100.... 3395/4239 

386 201; 40 mb S4595 

110 mb 5550 

Zenith Super Sport 20 mb 2299 

Orchid Ramquest XT/AT w/o K 239 

Orchid Ramquest II Z w/o K 169 


Facific Rim external drives available for 
most laptops - Call for Prices! 

Orchid Tiny Turbo 286 ... 195 

286E Desk Pro 1850 

Orchid Tiny Turbo Extra 249 

Orchid Tiny Turbo AT..., 349 



Compaq Port 386 Model 40/10 5579/6899 

MICE & MISC 

Compaq III 20 mb/40 mb 3495/4069 


Microsoft .Mouse w/windows $135 

Compaq 386-S model 1/20/40 2350/2595/2999 

Compaq 386-25 UO/30 7195/9199 

Toshiba 3300 1025 

Toshiba 3700 EN 1 1 89 

Microsoft Mouse w/PC paint brush .... 109 

Mousesystems Mouse 89 

Logitech Scan Man 169 

Compaq SLT w/20 mb 3850 

Sharp 300/330 725/989 


Sharp 220 609 

IwOgitech Series 9 Bus 79 




Prices Subject 
To Change 



For Orders Call: 1 - 800 - 438-6039 

HOURS: MON.-FRI. 8:30 a.m.-6:30 p.m. • SAT. 9:00 am.-l:00 pjn. 

ULLDOe 


COMPUTER PRODUCTS 


3241-E Washington Road • Martinez, Georgia 30907 
For shipping & technical call: (404) 860-6905. For returns; (404) 860-6899 
I Georgia Residents & Iniemalional Customers Call (404) 860-7364 • FAX (404) 860-7358 



Call Bulldog and 
Save a Bundle! 
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PRINTERS 

NETWORK 

SOFTWARE 

EPSON 

LX 810 200 CPS. aONLQ $189 

FX 850 254 CPS. 54 NLQ 339 

FX 1050 264 CPS. 54 NLQ 429 

Novell Advanced Netware V2.15 $1650 

Novell SFT Netware 2.15 2499 

Novell ELS Level 1 4 User 419 

Novell ELS Level 11 8 User 929 

Novell NE 1000 Ethernet 

Workstation Board 169 

Novell NE 2000 199 

ARC Net PC 130 119 

Aldus Pagemaker 3.0 $469 

Clarion ProDcveloper 385 

LQ 510 225 CPS. 75 NLQ 319 

LQ 850 330 CPS. 88 NLQ. . 509 

DBwelV 445 

Enable O/A 409 



LQ 2550 400 CPs[ 108 NLQ ..899 

DICONIX 

Freelance Plus 309 

Framework m 439 

Harvard Gr^hics 265 

IBM Display Write IV 269 

I jntiK 2 Om 0 299/329 

OKIDATA 

182 Plus 180 CPS. 30 NLQ 229 

3?nn2i inorps 6? ni q 339/449 

ARC Net PC 220 149 

ARC Net Active Hub/Passive Hub ...215/69 
Western Digitac Ethernet Card 235 

‘ ’ -^U trained <t authorized 

390 .' 459 


391 639 


393 450 CPS. 120 NLQ 975 

393 Color 1059 

TAPE DRIVES 

Multimate Advantage n 269 

TOSHIBA 

321 SL 216 CPS. 72 NLQ 439 




351 SX 350 CPS. 100 NLQ 922 

341 SL 216 CPS. 72 NLQ 589 

311 Express 379 

Page Laser 12 2595 

NEC 

2200 339 

CMS 60 mb. intVexL 559/625 

Q&A 189 

.SiijvT Calr IV 1 0 

external 829 

Archives 60 int or exu w/card 569 

Archives 150 int w/card 929 

Symphony 2.0 419 

Ventura Desktop Publishing 479 

Word Perfert 5 0 219 

5200 ..505 

MODEMS 

Wordstar 2000 + 3.0 269 


The Great Communicators 

Everex 1200 int $68 

Wordstar Pro 5.5 189 

PANASONIC 

1124 319 

Lots of other software avaiUMe- 
andallthe ^fices are byte size. 


Hayes 1200/2400 279/419 

Practical Peripherals half card 

2400 w/Pnxx>mm 129 

us Robotics 2400/9600 139/619 

1524 ..539 


1595 ..449 

3131 315 

Seagate 20 mb w/contr.ST225 $239 

Seagate 30 mb w/contr.ST238 259 

Seagate 40 mb for AT ST251-1 329 

Seagate 40 mb for AT ST^ 1 309 

HEWLETT-PACKARD 

Supra Modem 2400 int/ext 89/109 

Veiuel Half Card 2400 w/Crosstalk 299 

Laser HD 2895 

Vcnlel 1 200/2400 Plus 18S/299 

ocagaic ou mu o ihu9u.. ...................... .7^7 

Desk Jci/Desk Jet Plus 595/769 

Pacific Data 1 mg./2 mg 285/435 

Pacific Data 25-N-l 269 


Toshiba 3-1/2" 720K inL 79 

Toshiba 3-1/2" 1.44 mb int 95 

Toshiba 5-1/4” 360K int 68 

NEC MAGNAVOX 

MuItiiyncIIA f*** \mhrTnfi ..M9 

Plotter in a Cartridge .. 229 

Headlines in a Cartridge 249 

Intel Visual Edge ....449 

IBM 

Multisync m D 659 ” 

Multisync 4D 1150 8762 M9 

Multisync 5D 2350 EG* 9 CM053 349 

Multisync XL 19” 20M 

IBM MITSUBISHI 

Toshiba 5-1/4" 1 .2 mb int. 89 

Bemouli Box n 5-1/4” 20 mb int 955 

20 mb ext. w/card 1195 

dual 20 mb external w/card 1769 

44 mb int. w/card 1159 

Proprinicr XL24E 799 

5^1? Jf* HL6605-15" 1225 

Plus Hard Card 40 649 

Plus Hard Card 20 525 

Proprinter HI XL 629 

PRINCETON HL6903-19 2250 

Plus Passport 20/40 475/579 

CANON 

BJ 130 699 

Ultra 16 845 ZENITH 




LPBSm 1795 

Ultrasync 475 



Sales Hot Line 1 - 800 - 438-6039 

ULLP06 



Wc accept VISA, 
MasteiCanL COD 
& American 
Express 
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Retail outlet may have slightly higher prices 

For shipping & technical call: (404) 860-6905. For returns: (404) 860-6899 
Georgia Residents & International Customers Call (404) 860-7364 • FAX (404) 860-7358 
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W)iidl^rfect 
is famous for 
strong words. 



WordPerfect 

for IBM Personal Computers 



Now there is 
strength in 
numbers. 



PlanFferfect 

for IBM Personal Computers 


Introducing Planiferfect 5.0. 


WirdPeifect' 5.0is famous for gettingideas on 
paper. Now, the strength we lend ideas is also 
av^ble for your spreadsheet analysis. 

With PlanPerfect' 5.0 spreadsheet software. 

PlanPerfect gives you all the power of the 
leading spreadsheets and does it with only 384K. 
No wasted memory. No expensive hardware 
upgrade. 

And you’ll feel ri^t at home with PlanPerfect. 
Because PlanPerfect gives you the option of using 
slash commands, pull-down menus, or function 
keys like WtrdPerfect. 

PlanPerfect 5.0 is the first spreadsheet to give 
you the same printing power and flexibility as 
WbrdPerfect 5.0. For instance, you can use up to 
32 different fonts per worksheet, and up to 16 


attributes in a single cell. 

With PlanPerfect, you can mk many graph 
types, such as area, bar, line, and scatter, in the 
same chart. And you can drop your graphs and 
worksheets directly into War^erfect 5.0. 

Plus, as you might expect, you still get our 
legendary toll-firee support. 

So while you’re planning your move to a new 
spreadsheet program, join the numbers taking a 
strong look at PlanPerfect. 

For more information, see your dealer, or call 
us at 1-800-526-50U. 

WbrdFferfect 

CORPORATION 

15S N. Tedmdogy %y Orem, UT 84057 

Telephone 1-800-526-50U Telex 820618 FAX (801) 2224477 


WndPerfect wl PbnPcrieci vt regittered (ndctDvfcs ot WmlPerfecl Cnponixm All other brand and product names are trademarks and registered trademarks p| their respective coRipaues. 
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HIGH-RISE COMPUTING 



Despite the looming shadow of the 
486 computer, 33- 
MHz PCs are flooding the 
marketplace and redefining the 
state of the art. Today’s 
screamers? Or tomorrow’s 
midrange? 


22 

Powerhouse 
PCs Top 
Off at 



You can look at the 22 33-MHz 386- 
powered PCs tested here in one of two 
ways: either they are the high end of 
today’s PC marketplace — the fastest, 
most expensive desktop computers 
you can buy — or they’re the ho-hum, 
midrange desktop computers you 
might want to consider tomorrow. 

The reason behind the first view- 
point is obvious. There are no ma- 
chines faster or more sophisticated in 
the PC arena today. Any of the 33- 
MHz 386s tested here defines the state 


OCTOBER 31. 1989 PC MAGAZINE EM 




COMPUTERS 

33-MHz386PCs 


of the ait in desktop computing — PCs that 
nobody need bother considering unless 
they’re serious CAD users, graphic artists 
and animators, financial types with time- 
critical trading applications, or LAN ad- 
ministrators. That’s not to mention the in- 
evitable CPU-speed junkies who simply 
must have the fastest thing in town sad- 
dling their desktops. 

The second viewpoint is less clear to- 
day than it will be early into next year. By 
then, Intel’s new 80486 piixsssor will be 
available in quantity . Systems built around 
the 486 will immediately dominate high- 
end PC computing because the new pro- 
cessor is considerably faster than a 386. As 
a result, you just can’t think about any 
80386-ba^ PCs, these 33-MHz models 
iiKluded, without thinking about the 486. 

SLOWER IS FASTER 

While the initial run of the 80486 chip will 
be clocked at 25 MHz, the 486’s greater 


on-board systems integration and other de- 
sign factors will yield two to five Umes the 
processing speed of the 33-MHz 386s test- 
ed here. Doubling the speed of the 386 
comes horn a combination of the 486 ma- 
chine’s more efficient design and its 8K 
on-board staUc RAM cache and controller. 

The 486’s on-board cache serves to re- 
duce the number of clock cycles required 
to fetch data from cached memory. A 386 
processor using an external cache control- 
ler (such as Intel’s 82385) requires two 
clock cycles to fetch 32 bits (one double 
word) of data from cache memory. The 
80486’s internal cache conOoller requires 
one clock cycle to fetch the same 32 bits 
from the on-board cache memory. 

And for applicaUons requiring a math 
coprocessor, even more performance 
gains are possible. The 486’s on-board co- 
processor works up to five times faster than 


the 80386’s external 80387 because it 
doesn’t need to relay instructions and data 
to — and receive results from — an external 
coprocessor. That saves up to five times 
the clock cycles required in the older de- 
sign. 

This same explanation applies to the 
486’s on-board cache. Although only 8K 
in size, by saving clock cycles it proves 
even faster hom a system standpoint than a 
64K cache external to the system. 

That sort of performance should turn all 
386-based PC’s into midrange computers, 
33-MHz models included. At least that’s 
the game plan Intel had in mind when it de- 
cided to make the 80486 a fully compatible 
extension of the 80386 architecture. Un- 
like the drastic change from the 80286 to 
the 80386, wherein the newer chip could 
do things the old one never even dreamed 
of, the 80486 does nothing the 386 cannot 
do. It just does its job a whole lot bet- 
ter — and faster. 




BENCHMARK TESTS: 

GETTING PERSPECTIVE ON THE 386 


It's no wonder that Intel has been paying so 
much attention to the 486 processor, Judging 
from the similarity among the 33-MHz 
machines’ benchmark test scores (as reported 
here and later In this story). True, the 80386 
Instruction Mix test results on this page show 
the 33-MHz category rising significantly above 
the representative 25-MHz Compaq model (as 
each new speed category has surpassed Its 
predecessors). But the point spread among 
386/33S Is far less dramatic. 


Enhancements to the AT architecture such as 
processor RAM cache are helping memory — a 
traditional bottleneck— to keep pace with the 
processor. Vendors are producing machines that 
let out all the stops In terms of sp^. The result: 
a flurry of machines with little to set them apart, 
except for variations In their hard disk 
performance. 


Instruction Mix 


Elapsed Time (seconds) 


The instruction Mix benchmark test 
times a series of tasks specific to the 
8088, 80286, or 80386 chip. Since 
this test shows how the CPU operates 
in the context of the bus, processor, 
system memory, and motheilxard 
architecture, a faster time means 
better overall computer performance. 


to.o 




WORST 







* The &>MH 2 IBM PC AT was tested using the 




80286 Instruction Mix benchmark test, which uses 
a subset of the 80386 processor irrstruction set. 
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CACHE BONUS: Faster Speeds with Slower Memory 


by Winn L. Rosch 

Since the introduction of 16-MHz and 
faster PCs. processor RAM caches 
have become the most popular way of 
mating fast microprocessors with slow 
memory chips. By using a small block 
(typically 32K to 128K) of fast but ex- 
pensive static memory as a cache, de- 
signers can construct computers using 
much mote affordable, though mote 
laggatdly. dynamic memory chips. 

Some method of matching memory 
to processor speed is mandatory be- 
cause when a 33-MHz computer oper- 
ates with zero wait states, it needs to ac- 
cess memory every 33 nanoseconds; 
only fast static RAM chips work at such 
speeds. Affordable dynamic memory 
chips instead require 60 to 80 ns. be- 
tween accesses. With an effective 
cache, the majority of machines in our 
roundup are able to use even cheaper 
KXhns. DRAM chips. 

The cache is what bridges that dif- 
ference in speed between the processor 
and the slower DRAM. The priKessor 
is connected only to the fast memory of 
the cache, which can slow itself down 
to communicate with main memory. 
The cache controller anticipates the 
bytes of information that the processor 
will need for its next set of in.structions 


and loads them from main memory into 
the cache. 

The cache controller isn’t clairvoy- 
ant: it essentially guesses which bytes 
to load into the cache from main memo- 
ry according to an algorithm. The sim- 
plest algorithm merely assumes that the 
next bytes needed will be in the same 
address range as previously required 
bytes. The algorithm stuffs the cache 
with a block of memory at a time. 

SUITING ALL NEEDS 

Caching algorithms must also lake into 
account the needs of OS/2, multitask- 
ing. and multiuser operating systems. 
Such caches need to hold bytes from 
each ta.sk so that they are available to 
the processor when execution shifts be- 
tween ta-sks. on the order of 10 to 50 
limes a second. 

When the cache controller does not 
properly anticipate what the processor 
requires, the processor must wail while 
the cache retrieves the necessary bytes 
from main memory. This slows the sys- 
tem to main memory speed by piling on 
processior wail states. 

Computers further complicate cache 
designs. Besides the processor, other 
devices such as a DMA (Direct Memo- 
ry Access) controller may change main 


memory, and those changes must be 
constantly reconciled with the cache. 
Likewise, when bytes are written to the 
cache, main memory must immediately 
be updated. 

A properly designed cache can in- 
crease the throughput of a computer be- 
yond even what its processor speed 
might seem to allow. Both EISA and 
Micro Channel computer designs allow 
for the system processor to work on 
data in cache memory while other sys- 
tem components deal with main memo- 
ry, thereby achieving a limited degree 
of parallel processing. 

The principal measure of the quality 
of a cache is its ' 'hit rale. ’ ' The hit rate 
is the percentage of the time the proces- 
sor operates without wait states. It var- 
ies with the algorithms used by the 
cache controller and the size of the 
cache. A larger cache naturally has a 
higher hit rate because it’s more likely 
that a given byte will be in the cache. A 
32K cache can yield a hit rate of better 
than 90 percent. 

Such high hit rates are possible with 
off-the-shelf components like Intel’s 
82385 cache controller. Squeezing the 
most performance from a sy.stem, how- 
ever, requires fine-tuning the cache. 
The fastest PCs use proprieUiry cache 
circuits — and manufacturers keep their 
designs as secret as the formula to 
Coca-Cola. ■ 


BUMPING THE 386 CEIUNG 
Intel does not currently plan to make its 
80386 processor go any faster than the 33- 
MHz-rated chips used in the PCs tested 
here. According to marketing and engi- 
neering staffers at the company, the 25- 
MHz 80486 will fulfill the next perform- 
ance step required of high-end machines. 

The marketplace for PCs, however, is 
finicky; it may yet force Intel to change 
this game plan. But you can expect the 
80386-33S to move further into the mid- 
range as 486s move toward system speeds 
as high as 60 MHz. 

The test of Intel’s processor strategy 
can be seen in the pricing of its line of high- 
end processors, including the hybrid 
32/l^bit 80386SX. In quantities of 1 ,0(X) 
parts, the 80486 processor costs $950 per 
chip, while the 33-MHz 80386 costs 
$319 — down $48 from its introductory 


price of $367 per chip when purchased in 
quantity. (Keep in mind that if you figure 
the price of the 80387 and cache memo- 
ry— the capabilities of which ate inherent 
in the 486— into the 386’s price, the 486 
chip actually offers more for less.) 

The older and slower 16- and 20-MHz- 
rated 386 processors are priced at $ 1 89 and 
$201, or nearly the same price. Because 
those prices ate only slightly less than the 
$249 price of the 25-MHz processor, Intel 
expects PC makers to abandon their 16- 
and 20-MHz 80386-based PCs in favor of 
faster 25- and 33-MHz models. 

Intel is counting on its new, bargain- 
basement $80 price for the 16-MHz 
80386SX to bring up the rear and form the 
basis for entry-level PCs based on AT- 
style architecture. When the 20-MHz ver- 
sion of the SX chip ships next year, the 
price of the current model will drop even 


further. Intel is betting that its SX pricing 
strategy will completely undercut the mar- 
ket for those high-performance 80286 pro- 
cessors made by Harris and AMD, which 
currently run in the $60 to $80 range for 16 
MHz. 

This scenario leaves the venerable 8-, 
10-, and 12.5-MHz 80286 processors des- 
tined to move further downward, below 
entry-level business machines into home 
computing and other applications that 
don’t require high performance. In the 
meantime, the by-now ancient 8086 and 
8088 [sxxtessors are expected to disappear 
from the desktop PC scene altogether, be- 
ing relegated to laptops and use as embed- 
ded processors in industrial and commer- 
cial equipment. 

The resulting scene? A 32-bit PC com- 
puting world that Intel platrs to sustain, 
compatibly, for a long time. Time enough. 
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everyone should hope, for software engi- 
neers to catch up with it and develop de- 
cent multitasking software that can take 
advantage of the 386 and 486 processors 
and the PCs and operating systems de- 
signed around them. 

TODAY'S KING OF THE HILL 

Right now, though, the 33-MHz 30386 
machines are at the top of the heap. The 
first thing to notice is that there are so 
many of them. When previous new gener- 
ations of 386 processors upped the speed 
race from 16 to 20 and then 25 MHz, new 
PCs arrived from vendors in a slow drib- 
ble. Now they pour out in a torrent. 

When PC Magazine produced the 386 
issue, for instance (PC Magazine. May 
30, 1989), there were 25 80386 25-MHz 
PCs available for review. That was 6 
months after the 25-MHz processor was 
first released. Only 3 months after the 33- 
MHz prtjcessor’s debut, there were 22 of 
these machines to test, with many mote 
appearing every day. Intel engineers claim 
that the 33-MHz system boards ate basi- 
cally modifications of the earlier 25-MHz 
designs, which may explain why the new 
machines were introduced so quickly. 

The machines we accepted for review 
had to be available in mid-June. They were 
to be VGA-equipped systems with 4MB 
RAM, a hard disk with at least 100MB of 
storage, a 25- or 33-MHz 80387 coproces- 
sor, and a 32K or larger cache. Narrowly 
missing the review were the Precision Sys- 
tems Group of Jacksonville, Florida, and 
CSS Laboratories of Irvine, California. 
Both companies submitted machines after 
the deadline. Companies whose machines 
weren’t ready in time to be reviewed in- 
cluded Destiny Technology Corp., Focus 
Technology, Fortron Corp. , Olivetti USA, 
Spear Technology, Systems Integration 
Associates, Tandon Corp., Trillian, and 
Wyse Technology. 

Other companies expected to release 
33-MHz models by the time this issue ap- 
pears include American Mitac Corp., 
Business Microsystems, Dataworld, IBM, 
Sun Microsystems, and Tussey. 

CLEAR LEADERS EMERGE 

While most of these machines' designs 
may be modifications of earlier work, 
there’s certainly mote to it than that. Ac- 


For the features section of this issue, the 
associate editor was Edward L. Perratore 
and the PC Labs project leader was Bill 
O'Brien. 
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cording to PC Labs benchmark tests, clear 
leaders emerge among a pack of very fast 
also-rans. Winning performances are 
chalked up here by Northgate, ALR, and 
Everex, three companies known for high- 
speed performance. Also at the top is 
Compaq — which, at least here, suffered 
no slowdowns due to the company’s con- 
cerns over compatibility . 

The Deskpro 386/33 puts Compaq back 
into the performance game in a big way. 
The Deskpro’ s new VGA-compatible chip 
is so fast that, according to one PC Labs re- 
viewer, “you can’t even see it!” The ma- 
chine also turns in exceptional disk, mem- 
ory, and processor performance rimes. 


With few exceptions, 
these 33-MHz 386 PCs 
performed about the 
same on processor 
and memory 
benchmark tests. 


The ALR Flexcache 33/386 has an en- 
tirely new caching design that takes better 
advantage of the 33-MHz 386’s superior 
speed. 'The other performance leaders im- 
plement designs originally developed for 
slower 386s. The Everex Step 386/33 con- 
tinues the outstanding write-back design of 
the cache originally designed for the 20- 
MHz Step PC. A write-back cache is faster 
because it needs to write from high-speed 
cache memory to slower main memory 
less frequently than a standard write- 
through cache does (see the sidebar 
‘ ‘Cache Bonus: Faster Speeds with Slower 
Memory”). As a result, most of the rime it 
allows zero-wait-state performance for 
memory reads, but also saves time by writ- 
ing back only to the cache. 

To further aid performance, Everex has 
changed the system board to make it capa- 
ble of holding the full 16MB of RAM the 
machine is designed to handle. Northgate 
achieves its sparkling performance 
through the write-back cache it pioneered, 
which for the Elegance 386/33 is available 
in 64, 128, and supersized 256K sizes. 


With a few exceptions, the rest of the 
33-MHz 386s perform about the same. 
The average machine tested here runs PC 
Labs’ processor and memory benchmark 
tests about 35 percent quicker than its 25- 
MHz 80386-powered brethren. That’s 
about what you should expect from ma- 
chines whose driving clock crystals are 32 
percent quicker. You can chalk the 3 per- 
cent difference up to measurement error. 
In fact, you can probably look through the 
statistics and figure out that these machines 
are so fast that, within the measurement er- 
ror of PC Labs benchmark tests (0.05 sec- 
onds), many of these PCs caruiot be distin- 
guished from one another by performance 
alone. 

Other benchmark statistics turn up hot 
disk performances in the Bus 386/33, Boss 
386 3633, and FiveStar System 33/D. The 
new caching controllers used in these ma- 
chines offer excellent performance when 
mnning the DOS File Access (small rec- 
ord) tests, indicating they will make excel- 
lent database machines. But Compaq still 
leads the pack in overall performance with 
its proprietary controller embedded in a 
Conner-made drive. 

THE END OF AN ERA 

The 33-MHz 386-based PC may signal the 
end of an era on several counts. While Intel 
may be able to get more performance out 
of its 80386 design, it hardly seems neces- 
sary, with 486 machines right around the 
comer. If faster 386s are made, the system 
boards you see here will probably be 
tweaked a bit, fitted with the new chips and 
clocks, and sold pretty much as is. 

In addition, plenty of people think that 
AT-style system boards are out of the 
game from this generation on. It’s not just 
the slow I/O bus speed of the AT bus that 
has people worried; it’s the design’s inabil- 
ity to multitask efficiently. That may not 
be important to you today, but it will mat- 
ter for the next file server you buy. And 
it’ll probably be important for your multi- 
tasking operating environment a year or 
two from now. 

That leaves us with the next great de- 
bate in PC technology. Will IBM’s Micro 
Channel architecture (MCA) bus take the 
lead, or will the Gang of Nine’s Extended 
Industry Standard Architecture (EISA) bus 
take over? Either design offers superior 
speed, multitasking abilities, and a 32-bit 
bandwidth for faster I/O from disks and 
other peripheral devices. 

Some of the first 486s will be built on 
AT platforms. But look for overall 486 
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We Redefined 
The Evolution 
Of 2400 bps 
Dial-Up Modem 
Performance. 



harles Darwin proposed that 
species evolve continuously, 
and that the best adapted 
variations survive. Racal-Vadic’s 
award winning lineage of 2400 bps 
modems has ^ so evolved— into a 
whole new generation of advanced 
WJlbis products. 

Racal-Vadic’s 2400VP set new 
standards for dial-up performance 
and reliability. Standards so high 
that PC Magazine naturally selected 
the 2400VP as Editor’s Choice. 
InfoWorld agreed: “Considering its 
reliability, features, and performance, 
the 2400VP is our 2400 bps modem 
of choice!’ Byte adds, “The Racal-Vadic 
2400VP boasts the best signal-to- 
noise ratio” 

The same award winning traits 
are found throughout RacS-Vadic’s 
family of VHbis modems. From 
the standalone 2400PA Model 2 to 
the rackmount V\4492E, our 
modems are perfectly adapted to 
advanced networking applications 
like remote management, sync 
dialing, callback security and high 
density installations. 

Now Racal-Vadic introduces the 
LC line, a new generation of quality 
2400 bps modems. The LC line offers 
serious 2400 bps 
y users superior 

w price performance 

models: the 2400LC 
standalone, and the LC2400PC and 
2400/PS internal PC and PS/2* 
models. 

So let Racal-Vadic help insure your 
survival with the fittest breed of 
modems in any environment. Call 
1 - 800 - 482-3427 for the name of the 
nearest Racal-Vadic distributor. 

uxsaca 

Racal-Vadic 

THE DIAL-UP AUTHORITY 



Charles Robert Darwin. English natur^ist. 1809*1882. His boolcs On the Origin 
of Species and The Descent of Man established the principle of natural selection, 
and became the foundation of evolutionary theory for the next 100 years. 


1525 M(<!!arthy Boulevard. Milpitas, CA 95035 
TeL (408) 432-8008 • TWX; 556-409 RAVA MLP 
PS/2 is a registered trademark of 
Internationa Business Machines. 
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cheap technolo®’ and limited support, Arche”offer.s Quality 
U'chnology backed ty Superior Support. 

The Triumph 286, like all Arche products, is made to exacting 
standards right here in the U.S.A. Since .Arche assembles the 
TViumph 286 as a complete system, you're assured that every 
component, as well as the entire system, has passed a rigorous 
series of tests and inspections; including a two day burn-in 
at over 100 degrees-this assures you of the highest quality. 

Arche personal computer systems are backed by a 
knowledgeable, quality dealer group, telephone support, and 
our 2 year warranty, including Hard Drive-the best in the 
entire business. 

Computer publication experts and thousands of users 
nation-wide have recognized the Arche reputation for quality, 
compatibility and performant®. Arche systems 
offer a list of standard features others just 
can't match. You simply can’t go wrong when 
you purchase an Arche system. 






■ 80286 8/12 .MHz, O-Wait State 

■ -itZK to l.MB on Board. 
IBMBTbtal 

• 80287 Coprocessor Socket 

■ T\vo 8 bit and Three 16/8-bit 
Expansion Slots 

• Batterv Backed Clock/ 
Calendar 

■ 1.2M/36nK 5.25" Disk Drive 

■ 720K/1.44M 3.5" Floppy and 
Hard Di.sk Drive Optional 


' Enhanced 101 Keyboard 
' 2 Parallel. 2 Serial Ports 
I .Monochrome, Hercules 
Compatible .\dapter 
il4"HiRes(l.fl001ine), 

Flat Screen, .\mber .Monitor 
1 150W Power Supply 
■ MS DOS.GW B.-\S1C. LIM'EMS 
I Complete 512K System $1,395 
I Complete 1MB System $1,595 


Our new TRIIMPH 286 and other 
.MtCHE computer systems are asail- 
able exclusively at authorized 
/MtCHE dealers. For the location 
nearest you. call 1-800-422-4674. 
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/■' YEAR % 
di ARCHE li 
WARRANTY 


Arche Thchnologies, Inc., Corporate Headquarters and Manufacturing, 48881 Katn Road, FYemont, CA 94539 


AnriM*. Ardte Uiso.'Ihumph 2M irmlpmarlu ot Archr lW-hnilo(D'^ Inc. 


C Afrhf Ttchnukigies, Inc IW9 
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performance winners to come out on 32- 
bit MCA and EISA system boards and de- 
fine the turf where the battle of the high- 
performaiKe buses will be won — or lost. 

One thing is certain: these machines 
don’t come cheaply. A sampling of the 
machines review^ here shows that a sys- 
tem with 4MB RAM. a I SOM B harddisk, 
VGA, and a 25-MHz 80387 coprocessor 
from PC Brand will cost you $5,900. A 
similarly equipped Austin 386/33 is 
$6,995, and these are machines at the low- 
er end of the price spectrum. Northgate’s 
Elegance 386/33 lists for $7,899, while 
ALR comes in at $1 1 ,666. Of course, the 
Compaq Deskpro 386/33’s price tag (even 
with twice the hard disk capacity) doesn't 
escape notice: a 320MB ESDI hard disk 
system is $18,746. 

Keep in mind that the last two are list 
prices, and discounts are common — figure 
25 percent off for a Compaq at the dealer, 
for example. But the message is clear: if 
you want high performance, you’re going 
to pay for it. 


John Dickinson is executive editor. West 
Coast operations, of PC Magazine. 


ADVANCED LOGIC RESEARCH INC. 

ALR FlexCache 
33/386 

by Bruce Brown 

Advanced Logic Research is an Irvine. 
California-based company that has made a 
solid name for itself in a few short years as 
an innovative designer and prrxlucer of 
high-powered personal computers. The 
company’s FlexCache 33/386 will surely 
help that reputation: it is a very fa.st ma- 
chine. It tied for first place with the North- 
gate Elegance 386/33 on the PC Labs 
80386 Instruction Mix benchmark test and 
tied with the Compaq Deskpro 386/33 on 
the Conventional Memoiy test. 

Performance comes at a price, howev- 
er. The least-equipped ALR FlexCache 
machine — at $9,990 — includes 2MB of 
I RAM, a ISOMB ESDI drive, built-in 800 
I by 600 VGA support (but no monitor), and 
6 a 1 .2MB 5.25-inch floppy disk drive. 

I In PC Magazine's .standard configura- 
t tion, with 4MB RAM, a VGA monitor, a 
I 33-MHz 802387 coprocessor, and DOS 
i 4.01 plus the hard disk, the system price 
I increased to $ 1 1 ,666. Our test unit, which 


Conspicuous by its absence is the missing 32 bit I/O expansion slot on this ALR motherboard. 
With SIMM sockets capable of holding up to 1 6MB of memory on the motherboard, there might not 
really be a need tor one. Caching is proprietary and the overall design is clean; perfomiance is 
among the fastest of the 33 MHz machines reviewed here. 


The ALR RexCache 33r386 comes equipped 
with 4MB RAM, a 1 50MB hard disk. VGA. 
and an 80387 coprocessor for $1 1 .666 in a 
hinged tower case offenng easy access to the 
system board and expansion slots. 


came with a 300MB hard disk, lists for 
$13,676. 

MORE THAN PERFORMANCE 

Your pennies buy more than just perfor- 
mance. The FlexCache 33/386 comes in 
an attractive vertical case with a ribbed 
black front-panel covering. The case mea- 
sures 23.5 by 7.5 by 18.6 inches (HWD) 
with the system stand attached. The FCC 
Class A-rated machine includes a 200- 
watt power supply and can handle three 
half-height, one full-height, and two 3.5- 
inch drives. 

The ALR makes use of all available 
space to let you load it up. The three half- 
height devices, for instance, can all use re- 
movable media. The full-height and one of 
the optional 3.5-inch internal hard disk 
drives install on a swing-out chassis that 
pulls out to allow access to expansion 
cards and the motherboard. 

The ALR motherboard is the compa- 
ny’s own design and uses a proprietary dis- 
crete chip to handle main and cache mem- 
ory, as well as 80386 instructions. System 
sp^ is either 8 or 33 MHz, while the ex- 
pansion bus runs at 8.25 MHz. The Flex- 
Cache is a 32-bit system with a dual bus 
setup so that memory and peripheral I/O 
can run at the same time. Both the main 
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ALR RexCache3a386 
Aclvanced Logic Research Inc., 9401 Jeronimo, 
Irvine. CA 92718; (800) 444-4ALR. (800) 443- 
4226; in Canada. (714) 581-6770. 

Ust Price: With 2MB RAM. 1 50MB hard disk, 
one 1 .2MB 5-25Hfxrfi floppy disk dnve. VGA 
adapter, utilities. $9,990; with 4MB RAM. VGA 
monitor. 80387-33 coprocessor. DOS 4.01 . 

$1 1 .666; with 300MB hard disk, $13,676. 

In Short: ALR's FlexCache design combines a 
64-bil-wide memory path and a 1 28K 64-bit 
memory cache to produce a high-performance 
33-MH2 computer Not surpnsingiy, the 
FlexCache 33386 is or)e of the fastest PCs 
currently available. 

CIRCLE 396 ON READER SERVICE CARD 

memory and cache memory buses are 64 
bits wide. The minimum 2MB of 60-nano- 
second RAM can be expanded to a total of 
1 6MB without needing a memory expan- 
sion card. The system board will accept ei- 
ther 256-kilobit or I -megabit (Mb) SIMM 
chips, but you must use I Mb chips for 
16MB. The memory cache consists of 
128Kof25-ns. static RAM chips. 

The ALR system board includes one 8- 
bit and seven 16-bit expansion slots. One 
serial port and a parallel port are standard. 
In our standard configuration, five slots 
were free. 

The ALR came with an unexciting Hi- 
Tek 10 1 -key keyboard. Its 80-inch key- 
board cable can be routed to either the left 
or right side of the keyboard, a nice touch 
to cut desktop cable clutter. Another good 
touch is ALR’s documentation. The Rex- 
Cache 33/386 User’s Reference Manual 
uses clear line drawings to explain the sys- 
tem layout and upgrade procedures. ALR 
also includes Intel on-site service standard 
with the 1 -year parts-and-labor warranty. 

The ALR RexCache 33/386 is a high- 
end machine that hits good numbers in 
benchmark testing. Unfortunately its high 
prices may keep many from buying. ALR 
computers are sold only through dealers, 
the extra distribution layer being a reason 
for the high prices. Corporate users who 
want dealer-supported machines from a 
company with a reputation for building the 
highest-performance PCs could do well to 
look at the RexCache 33/386. 

Since all 33-MHz 386 machines are fast 
and many other brands ate less expensive, 
ALR is faced with the same problem IBM 
and Compaq have: convincing potential 
buyers that the name on the front of the 
machine and specific proprietary design 
features are worth the high price. 
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AMAX ENGINEERING CORP. 

Amax PC/386-33 

by Susan L. Hayes 

If you want performance, you’re going to 
have to pay for it, especially when you’re 
talking about 33-MHz performance. What 
a pleasant surpri.se it is, then, to find that 
Amax Engineering Corp. , having OEMed 
systems and motherboards to other compa- 
nies in the past, has come into its own to 
offer solid, competitively priced machines 
with service to match. 

The Amax PC/386-33 in its tested con- 
figuration came fully equipped with 4MB 
RAM, a 150MB hard disk, TEAC 1 .2MB 
and 1 .44MB floppy disk drives, a 25-MHz 



Amax's PC/386-33 packs 4MB RAM. a 
1 50MB SCSI or ESDI hard disk, two high- 
density floppy disk drives, VGA and an 
80387 coprocessor into Its large tower case 
tor $8,600. 


80387 coprocessor, and a Samsung moni- 
tor complete with Video Seven VRAM 
adapter, for $8,600, while PC Magazine’s 
standard configuration lists for $7,500. 

Amax’s tower design allows you to 
stash this FCC Class A-rated giant under 
your desk, leaving only the Samsung mon- 
itor and a well-constructed MaxiStart 101- 
key keyboard in full view. Even when the 
system unit is hidden, half-dollar-sized re- 
set and turbo buttons and a large on/off 
switch are easily accessible to help reduce 
fumbling. 

Inside the machine a plethora of quality 
parts awaits you. A 200- watt power supply 
sits behind six half-height drive bays, ^1 of 
which are accessible from the front, and a 
Ray-O-Vac battery keeps time. Our test 
unit came equipped with a 150MB Maxtor 
hard disk and a Future Domain SCSI con- 
troller that can handle seven drives. De- 
pending on customer preference, the SCSI 
drive can be replaced by an ESDI, or to cut 
costs, an ST-506 with an MFM controller. 

MICRONICS MOTHERBOARD 

The Micronics motherboard is no stranger 
to many 33-MHz machines. It accommo- 
dates an Intel 80387 chip (also replaceable 
with Weitek) and uses discrete logic tech- 
nology, in addition to a few VLSI chips. 
Also in residence are a quality Phoenix 
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FINALLY, CAD FOR WINDOWS. 
DRAFIX WINDOWS cad; 


At lost Hie power of true, high performance CAD is ovoiloble for 
Windows. Drofix Windows CAD. With features that take you for beyond 
any Windows drowing package you currently use. 

Pwreriul CAD. Windows CAD is the first ond only Windows soft- 
wore to provide oil of Hie designing and editing functions demonded by 
engineers, drafters, orchitects and other serious CAD users. It offers 
multiple interactive viewports, allowing you to work in four views simul- 
toneously. Associative dimensioning, associative crosshatching and a 
powerful macro progromming languoge ore just a few of its features— 
and that's just the beginning. 

Quick to learn, easy to use. Windows CAD lets you take full 
odvantage of your Windows experience. If you already use Excel, 
Pogemaker, Microgrofx Designer, ot ony Windows packoge, Windows 
CAD will hove you doing preciscy accurate CAD design in no time. And 
of course you con use oil of the plotters, printers and video devices 
thot work with Windows. 

From 0 proven line of CAD products. Windows CAD is Hie 
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CAD Ultra, Drofix CAD OwkStart ond Drofix 3-D Modeler. 
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Eicel. hgemoker and Microph Designer ore rodemoilis of IhH respective comporw 


BIOS and the familiar Chips and Technol- 
ogies chip set. With a 66-MHz crystal 
mounted on the motherboard, the Amax 
PC/386-33 can tun at 8 or 33 MHz. The 
five 16-bit and two 8-bit expansion slots 
can be set to 8.3 or 12.5 MHz. With Intel's 
82385 cache controller and 64K of 35- 
nanosecond cache memory, you have 
zero-wait-state performance; Amax shad- 
ows ROM and video BIOS in RAM. 

The memory card that rests in the 32-bit 
proprietary slot contains RAM for the en- 
tire system. The /Vmax standard is to serve 
up static-column DRAM chips in 256- 
kilobit DIPS for a maximum of 4MB of 
RAM, but it’s possible to order 1 -megabit 
DIPs to give you a total of 16MB of mem- 
ory. Amax performed respectably on the 
processor, memory, and hard disk seg- 



Amax Engineering Corp., 4731 5 Misskxi Fails 
Ct.. Freemonl, CA 94539; (800) SeS-AMAX, 
(415)651-e6e6. 

List Price: With 1 MB RAM. 40M6 hard disk, 

1 .2MB S aS-inch or 1 .44MB 3.5*inch floppy disk 
dnve. OA Plus diagnostics, $4,625; with 4MB 


RAM, 1 50MB hard disk. VGA monitor. 80387-25 
coprocessor, DOS 3.3, S7.500;with 150MB 
SCSI Of ESDI hard disk, 1 .2MB 5.25-inch and 
1 .44MB 3.5-jnch floppy disk dnves. Video Seven 
V-RAM VGA card, 80387-25 coprocessor, 

$8,600. 

In Short; Video performance with the optional 
Video Seven V-RAM VGA card is disappointing, 
but Otherwise the Amax PC 386-33 is a solid 
performer at a reasonable price. 
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ments of the PC Labs benchmark tests. 

Although the results of the video bench- 
mark tests weren’t disastrous, they indi- 
cate that the unit’s Video Seven VRAM 
VGA adapter is not as fast or innovative as 
promised. But the somewhat lackluster 
performance is not the fault of the VGA 
card alone. The same video adapter, when 
installed and tested in other machines, 
turned in faster times. 

At the time of this review, the remain- 
ing pages of documentation describing the 
Amax PC/386-33 weren’t ready yet. Not 
to complain too much, though-^e com- 
pany includes enough written information 
supplied by its various brand-name parts 
manufacturers that it’s possible to live 
without Amax’s own compiled version. 

Buying the Amax PC/386-33 isn’t tak- 
ing a walk on the wild side: this cost-effec- 
tive, sturdy machine has what is needed for 
reliable, fast computing. 
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AST RESEARCH INC. 

AST Premium 386/33 

by Christopher Barr 

If we said AST’s Premium 386/33 is the 
fastest computer on earth, like Joe Isuzu, 
we’d be lying. The system we evaluated 
was the slowest among the 33-MHz com- 
puters in this group of reviews, but not by 
much — this machine is fast. 

AST designed the Premium 386/33 to 
allow you to configure it your way. The 
$6,595 list price gets you the basic 2MB of 
32-bit RAM, zero- wait-state processing, a 
1 .2MB floppy disk drive, seven expansion 
slots, and DOS 3.3. A system with a 
1 10MB 16-niillisecond hard disk with em- 
bedded controller costs $8,595, and a Pre- 
mium 386/33 with a 320MB EDSl hard 
disk and controller runs for $1 1,195. The 
evaluation system had 4MB of RAM, the 
1 10MB hard disk, 16-bit AST VGA Plus 
video adapter, VGA monitor, and an Intel 
80387 coprocessor; without the 80387 co- 
processor, which AST doesn’t sell, this 
system came to a list price of $ 10,090. 

Memory, processor, and coprocessors 
are located not on the motherboard but 
rather on a CPU card. Also on this card is 
an Intel 82385 cache controller with 32K 
of 25-nanosecond static RAM. To further 
speed this demon along, the Premium 
386/33 copies the system ROM BIOS and 
video BIOS into I28K of write-protected 
RAM. 

The Premium 386/33 can handle up to 
36MB of RAM with 4MB on the CPU 
card and 16MB of 80-ns. SIMMs on two 
optional add-on cards, which go in the two 
proprietary 32-bit slots. There are a total of 
seven slots: one 8-bit, three 16-bit, and 
three 32-bit. Even with a full complement 
of memory, the motherboard has three 
slots open, enough to accommodate the 
likes of a network card and a fax board. 

The AST-manufactured system board 
sports a floppy controller that can handle 
tluee drives; in addition, it has two 25-pin 
serial ports and a parallel port on the sys- 
tem board. The Premium 386/33 also has 
an AT adapter interface that will let you 
use a hard disk with an embedded control- 
ler to save you another slot. 

WELL-MADE MACHINE 

When you open the spacious cabinet, you 
immediately get the satisfaction of looking 



ASTs Premium 386/33 Is the slowest of this 


pack of race horses, but still very fast. With 
4MB RAM. a 1 1 0MB hard disk, and VGA 
this solidly built machine lists for $1 0,090. 


into a well-made machine. The layout is 
ordered, with cables neatly secured. Three 
half-height drive bays are accessible from 
the outside, and either one full-height or 
two half-height bays ate available on the 
inside. AST uses a heavy-gauge steel, so 
this computer will be around for a while. 
Small details, like a flush-mounted reset 
button and a case lock at the rear of the 
chassis to preserve the clean look, further 
add to the feeling of quality. 

AST furnishes sjiperior documentation 
with the computer to get you up and tun- 
ning quickly. It has included a complete 
setup program in ROM that allows you to 



AST Premium 366, 33 

AST Research Inc.. 2121 Alton Ave.. Irvine. CA 
9271 4-4992; (71 4) 863-1 333. 

Ust Price: With 2MB RAM. 1.2MB 5.25-inch 
floppy disk dnve, DOS 3.3. GW-BASIC. utilities. 
$6,595: with 4MB RAM. 1 10MB hard disk. VGA 
monitor. $1 0.090. No 60367 coprocessor 
available from AST. 

In Short: A sdkl. well-made computer, the AST 
Premium 386/33 has plenty of room lor add-ons. 
With the senal and parallel ports as well as the 
floppy disk oontroller on the motherboard, you 
have five open slots that can hold an additional 
32MB of 32-bit RAM and a networking card. 
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September13, 1988 
'Ahead of the Pack: The 


"Built solidly, performs well... don't pass 
it over when you shop for your next 
power PC..." 


Go Ahead, Compare! 

Word for word, number for number, feature for feature... and you'll find 
out that a HERTZ 386/25 computer is the best buy. If you are not convinced 
yet, read what others say about us and notice who certifies our performance 
and compatability. 


MaySO, I9e» 

"PC Labs tested 104 computers from 58 
companies" 

"Hertz Computer... reliability and quality 
are its sales tools... the machines 
exemplify the company's commitment to 
engineering dependable systems... they 
are the ones to look at if your priorities are 
dependability and reliability...** 


Novefnb«r14,1966 
"IitfoWorU looks at the 
eight fastest 386 machines" 


"The Hertz 386/25 is a rugged desktop 
computer... extra thought went into the 
design... it passed our software and 
hardware test suites with flying colors... 
good value... excellent p e rfo r mance... 
well-trained support staff. " 


You will find NO MATCH! 

Hertz Computer has been consistently delivering the best overall values in 
Micro-Computers for the past eight years! 

Build a foundation for your company's future with a Hertz Computer. 


THE HERTZ 3at«SrSTEU: 
STANDARD FEZTVRES: 

■ lnMI803aS2SC.P.U. 

■ Intel 803B6 6 Layer System Board 

■ Intel Fast 64 KB Cache Memory 

■ 1M8ol32-toitRAM 
Upgradable to 24 MB 

■ Page Mode Interleaved Memory 

■ 8 Industry Standard Expansion Slots 

■ Intel 80367 aWElTEK 3167 Sockets 

■ 1 Floppy Drive • User choice 

■ 2 Serial and 1 Parallel Port 

■ 220 -watt Power Supply llOi^V. 

■ 2CoolngFans 

■ 101 or 844(ey Keyboard 


lt‘s a proven investment! 



May 1.1969 

"The tafoWorid test center benchmaHts 18 
of the fastest DOS systems in the market." 
"One of the best overall values." 


InNY.NJ&CTCaU: 212-684-4141 
Other areas CaB: 1-800-BE-A-USER 


Certified Certified 

File Server Multiuser Unix Server 


t^lNOVEli. SCO. 


Serviceabk Worldwide 
By 


HcRTZ. 

Computer Corporation 


All names and products are trademarks of their respective comp«iie$ • Al prices, terms, and technical specs are subfect to change without notice. 


C1969 Hertz Computer Corporation 
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A Shop's 
NIGHTMARE . . . 






A Designer's Dream! 

1000 DPI Plain-Paper Typesetting 


See us at 

®COfnDCII7FoH'89 

November 13-17. 1969 
Las Utgat Hilton Hotel 
Las Vs^, Nevada 


■p^esktop publishing is not only here, 
\—f it's thriving. Every day, more 
graphic designers are learning to use 
computers as tools. However, at the 
standard resolution of 300 x 300 dpi, 
most laser-printed output is used 
primarily for proofing copy. Final copy 
is still sent to the typesetter. 

Like a dream come true. Raster Devices 
Direct, Inc.™ presents an alternative to 
type shops: the Trendsetter 1000™. 

The Trendsetter 1000 is an IBM 
PC/XT/ AT or '386 compatible laser 
printer that provides 1000 x 400 dpi 
Plain-Paper Typesetting output. It 
comes standard with 35 Bitstream* 
Fontware™ scalable fonts and is com- 
patible with over 200 more. Plus, the 
Trendsetter 1000 offers two different 
printing modes: a Direct mode, and a 
PostScript* compatibility mode. Use 
the Direct mode for super-fast 1000 x 
400 dpi printing from any GEM, Win- 
dows, or other supported application. 
(You can also use the Direct mode to 
create font special effects like shading, 
patterns, squeezing, stretching, shear- 
ing, obliquing and rotating.) Use the 
PostScript compatibility mode to print 
1000 X 400 dpi output from PostScript 


language files. The Trendsetter 1000 
provides Plain-Paper Typesetting for all 
your publishing needs. 

So if you use graphics programs, 
desktop publishing, CAD/HPGL, or 
even advanced word processors, and 
have dreamt of 1000 dpi Plain-Paper 
Typesetting for just $5,995 call Raster 
Devices Direct at 1-800-468-1732. (In 
Minnesota, call 612-941-4919.) Send us 
your Corel DRAW, Micrografr Design- 
er, GEM Artline, Aldus PageMaker, 
Xerox Ventura Publisher, AutoCAD, 
Microsoft Word 5.0, WordPerfect 5.0 , or 
HPGL files and we'll send you back 
1000 dpi Plain-Paper Typesetting out- 
put! 
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^ bWOTINC™ 


PC Publishing Power Direct to You 
1-800468-1732 FAX (612) 941-5116 


VISA, MASTERCARD, >i>d AMERICAN EXPRESS 


O 1969. Trendsetter 1000 mkI RD2 are Indamariu of Rater 
Devices Corporatkm. PbstScrtpt la a registered tradensark of 
Adobe Systems Inc. All other product and brand names are 
trademarks and registered trademarks of their respective coot' 
panics. Prices subject to change wrilhoul notice. 


All type is actual output produced from the Trendsetter 1000™ 
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THE 8-MHz BUS: Time for a Change? 


by Winn L. Rosch 

Squeezing rocks through a funnel — 
that’s the unenviable job a 33-MHz mi- 
croprocessor faces with the 8-MHz, 16- 
bit expansion bus of the typical high- 
performance PC. The slow, narrow bus 
so constricts the flow of data that on 
many tasks, today’s top-of-the-line 33- 
MHz 80386 may hardly perform faster 
than yesterday’s 16-MHz model. 

Of all the components of a modem 
PC. the most archaic is the expansion 
bus. Originally designed in more easy- 
going times, its performance matches 
the information-handling capabilities of 
the AT’s 16-bit, 8-MHz 80286 micro- 
processor. 

The AT bus clings to life for one rea- 
son alone: compatibility. Its 8-MHz 
speed is the only guarantee that the vast 
majority of PC expansion boards will 
work in a given computer. 

The downside of the old-time design 
is devastating. Whenever a 33-MHz rc 
has to use its input/oulput bus, it must 
drop to one-eighth speed or less be- 
cause of the slower speed and narrower 
( 16- versus 32-bit) data path of the ex- 
pansion bus. In some situations, up to 
90 percent of your system’s operations 
may be 1/0-related — mass storage, 
communications, and video data all 
ride the bus — constraining even the 
fastest 33-MHz 386 to AT speed. 

THE CONSEQUENCES 

Exactly how much you suffer depends 
on the software you run. Programs that 
make heavy use of disks, such as data- 
bases, will benefit least from faster 
computers because of the bus limit. Of 
course some I/O operations, such as in- 
formation transfer through serial ports, 
have their own inherent speed limits 


and slow things further. 

The worst handicap you can impose 
on a system is to load the bus with 
memory. EMS and extended memory 
boards in normal expansion slots can 
drag down a fast system’s performance 
precipitously. To avoid bus speed lim- 
its with expansion RAM, most manu- 
facnirers have added proprietary mem- 
ory expansion slots that detour around 
the bus route. 

While this technique allows addi- 
tional memory to mn at system speed, it 
limits your choices and increases your 
costs for memory expansion. More- 
over, such a split bus does nothing to 
speed up expansion boards like disk 
controllers or video adapters that are 
still confined to 8-MHz slots. 

Upcoming EISA computers will 
speed some I/O transfers with two nov- 
el design twists. A special connector 
will allow 32-bit bus width in expan- 
sion slots that will remain compatible 
with 8- and 16-bit boards, while a new 
EISA data transfer mode will allow fu- 
ture expansion boards to move infor- 
mation at a speed equivalent to that of 
the processor. 

IBM’s Micro Channel architecnire 
(MCA) abandons the conventional 
bus — as well as expansion board com- 
patibility — entirely. Current MCA de- 
signs operate at 14.3 MHz, almost 
twice the rate of the industry standard. 
Future MCA machines will deliver 
even fa.ster bus speeds. 

The bottom line: if you mn applica- 
tions that depend on lots of I/O opera- 
tions, you may be surprised by how 
slight a performance increase you’ll get 
by moving up to 33 MHz. For the full 
benefit of today’s fa.ste.st processors, 
you need a newer bus design . ■ 


configure the floppy and hard disks, toggle 
shadow RAM, or require a password be- 
fore you have access to the system. You 
can also set the initial processor speed 
(4.77/8/33 MHz) and change the port ad- 
dresses. 

Compatibility is absolutely no prob- 
lem. The review unit had a 1 10MB, 16- 
ms., 3.S-inch hard disk, with an embed- 
ded controller, which ran quietly. I loaded 
Windows/386, Microsoft Excel. Aldus's 
PageMaker, Micrografx’s Graph Plus, 
and Lotus 1-2-3, Release 3.0; they all ran 
extremely well. I even loaded IBM OS/2, 
Version 1 . 1 (AST has Version 1 .0 avail- 
able and expects to have I . I ready by the 
time this review is published) and ran an 
OS/2 communications package without a 
hitch. 

AST has a reputation for making quali- 
ty hardware components, and the Premi- 
um 386/33 bolsters that reputation. 
Though not the fastest of the lot, the AST 
Premium 386/33 is a first-class computer 
and belongs at the top of your list . 


AUS'HN COMPUTER SYSTEMS INC. 

Austin 386/33 

by Fredric Burke 

Leading-edge computing often means a 
price to match. Austin Computer Systems’ 
386/33 successfully bucks that trend, us- 
ing trusted components to achieve 33- 
MHz performance at a price that won’t 
leave you debating the merits of less ex- 
pensive machines. The result is a quietly 
capable computer that meets all your ex- 
pectations, exceeds not a few, and is no- 
where disappointing. 


FACT FILE 





Austin 386/33 

Austin Computer Systems Inc.. 1 0300 Metric 
Blvd. . Austin. TX 7B758: (51 2) 468-51 06. 

Ust Price: With 1 MB RAM. 1 aMB 5.25-inctl or 
1. 44MB 3.5-incti floppy disk drive utilities. 
$3,495: with 4MB R/Uvt. 1 65MB hen) disk. 1 .2MB 
5.25-inch and 1 .44MB 3.5-inch floppy disk drives. 
VGA monitor. 80387-25 coprocessor. DOS 4.01 . 
$6,995. 

In Short: The Austin 366/33 e a sturdy screamer 
that combines good ertuipment with a price 
lower than that of some machines o( lesser 
performance. Austin does not have the visibility o( 
Compaq or IBM. but in an ottice environment as a 
CAD station or as part ot a network, it will not 
disappoint. 

CIRCLE 3SS ON READER SERVICE CARD 


While the basic 386/33 does not come 
with a monitor, video card, or a hard disk, 
$3,495 will buy lMBofRAM,achoiceof 
a 1 .2MB or 1 .44MB floppy disk drive, ei- 
ther a Key Tronic or Hi-'Tek 101-key key- 
board, and a 1-year parts-and-labor war- 
ranty that includes free on-site service, 
courtesy of GE. Extended 2- to 5-year ser- 
vice contracts are available as well . The re- 
view unit as tested included 4MB RAM, a 


1 55MB hard disk, both floppy disk drives, 
VGA monitor, a 25-MHz 80387 chip, and 
DOS 4.01 for only $6,995. 

Look inside the big, AT-size box, and 
indeed, all the right bits are there. Austin 
uses name-brand parts including a Micron- 
ics motherboard. Western Digital drive 
controller, CDC and IDE hard disks, and 
Mitsubishi monitors. Setup proved to be 
disarmingly simple, and the manual was 
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clear and helpful on technical matters. 

The 386/33’s seven slots — five 16-bit 
and two 8-bit — run at either 8 or 1 1 MHz. 
Switching bus speeds is inconvenient be- 
cause in order to do so, you have to go in 
and fiddle around with DIP switches. Pro- 
cessor speed can be configured to 6, 8, or 
33 MHz by using the Setspeed utility disk. 
Since the rest of the machine is pretty well 
sorted out, why Austin chose not to extend 
this to changing bus speeds is something of 
a mystery. 

EASY EXPANDABILITY 

Expandability isn't a problem; there's 
room for another half-height storage de- 
vice in the front bay, and after adding a 
video and floppy and hard disk controller 
cards, you'll still have four slots available 
if you're using a 130MB or 155MB hard 
disk, or five slots free when going with a 
smaller disk in the 40MB to I lOMB range. 

The FCC Class A-rated 386/33 is a 
zero-wait-state machine with I : I memory 
interleaving, a 25-nanosecond 64K static 
RAM cache that uses dual Intel 82385 con- 
troller chips, and shadow RAM for the 
memory a^ video BIOS. 

Austin can load up its proprietary 32-bit 
memory board with up to 4MB in 1-mega- 
bit chips. An option^ daughterboard can 
be populated with a further 8MB of RAM, 



The Austin Computer Systems 386/33 holds 
no surprises but comes complete with 4MB 
RAM, a 1 55MB hard disk, two floppy disk 
drives, VQA and an 80387 math 
coprocessor Ibr only $6,995. 



The following commentary analyzes some 
of the terms In this table of features. The 
phrases in bold type are listed in the same 
order as in the left-hand column of the 
table. 

Basic configuration This price 
represents the most stripped-down 
machine the vendor will sell, typically 
Including 1 MB RAM, one floppy disk drive, 
and serial and parallel ports. 

Hard disk options The number of 
different hard disks the vendor offers for a 
machine Is often indicative of how much 
customizing is available. 

Standard configuration For the sake 
ol price comparisons, our "standard” 
configuration normally includes 4MB RAM, 
a 100MB hard disk, at least one floppy disk 
drive, a monochrome monitor, at least one 
parallel and one serial port, DOS, and 
a keyboard. Because the "standard" 
packages cited here may differ from this 
configuration, the price of each system 
is followed by the size of the hard disk 
(If other than 100MB) and any other 
departures from our specification. 

Tested configuration The specifications 
of the evaluation units depend on what 
configuration each manufacturer has sent 
us (based on our guidelines). 

Bus clock speeds Bus speed becomes 
more important as computers run at faster 
clock speeds. A computer's bus speed 
may actually be too fast for expansion 
car^, most of which operate at 8 or 1 0 
MMz. Time-out periods, sometimes called 
wait states, are often used to slow down 
the bus. 

Disk controller manufacturer and type 
(Interface/encodlng) Several interfaces 
are used to control the way data is 
transferred from the hard disk to the 
computer. The most common disk Interface 
standard Is the ST-506/412, used in the 
IBM PC-XT and PC AT. Tviro other 
common data transfer interfaces are SCSI 
(Small Computer System Interface) and 
ESDI (Enhanced Small Device Interface). 
Both SCSI and ESDI require special hard 
disk controllers and cannot run off existing 
PC-XT or PC AT controllers. 

The BIOS version and date may affect 
PC Labs' benchmark test results. Those 
purchasing the same machine with a 
different BIOS version are likely to 
encounter some variations In performance. 
Memory chip type Kb and Mb refer to 
kilobits and megabits, respectively. 

Chip packaging Memory chips come In a 
variety of styles: DIPs, SIPs, and SIMMs. 


The Dual In-line Package (DIP) Is the 
traditional buglika computer chip 
sprouting 8, 14, 24, or even 40 or more 
metal legs (evenly divided between right 
and left sides). Single In-line Packages 
(SIPs) are single-package arrays of 
computer chip logic assembled so that all 
connecting legs are In a straight line. Ilka 
the teeth on a comb. Single In-line 
Memory Modules (SIMMs), on the other 
hand, are individual logic devices that are 
Installed on their own small circuit board, 
creating a component module that can be 
plugged Into a larger device. Their 
physical arrangement duplicates the 
Integrated structure of a SIP but allows for 
the possibility of replacing an individual 
memory component if necessary. 

RAM chips RAM chips come In two 
basic types: static and dynamic. Static 
RAM chips (SRAMs) are faster and more 
efficient but costlier. Dynamic RAM chips 
(ORAMs) cost less and are more 
common, but the tradeoff Is in slower 
processing and operation. 

Interteaved memory CPU speed is 
usually faster than memory speed. 
Interleaved memory Increases processing 
speed by splitting the memory Into two or 
more portions. The CPU then sends 
Information to a section at a time, allowing 
one section to process while another 
receives data. 

Shadow RAM Shadow RAM is a 
technology that loads system BIOS and/or 
video BIOS directly Into fast RAM on 
boot-up of the computer. The BIOS then 
operates much faster. 

Disk cache software Some companies 
provide their own software to facilitate 
caching. Other computers can generally 
take advantage of the caching facility 
within some version of DOS. 

Maximum 32-blt RAM Many computer 
manufacturers have designed their own 
32-blt slots for memory expansion cards. 
The availability of such slots is especially 
Important for a growing number of 
memory-intensive applications. 

FCC certification class Two classes 
of FCC (Federal Communications 
Commission) approval may be given to 
computers: Class A and Class B. These 
classes concern levels of radio-frequency 
interference. Vinth Class A approval, a 
computer may be operated in a business 
locale. The tougher Class B rating allows 
home use as well, where computers are 
likely to be placed near radios and 
tele^slon s^. 


CONTINUES 
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R&R helps you create reports like these quickly, without programming, 
directly from dBASE and Lotus databases. Develop reports for turnkey 
systems. Prepare ad hoc and custom reports. Print in any layout, from 
columnar listings and mailing labels to preprinted forms and form letters. 

Lotus-like menus, WYSIWYG screen-painting, and HELP system make It 
easy to learn R&R. Perform calculations as needed, including subtotals and 
totals. Sort and group records in any order. Select records with plain-English 
query. Save time with automatic TRIM, word-wrap, justification, currency, and 
date formats. Improve appearance with bold, italics, underline . difTcrent fonts, 
and lines and boxes. 


R&R is full-featured and flexible, so you can concentrate on making your 
reports show exactly what you want to show, the way you want to show it 


Works with dBASE III. dBASE IV, Clipper-, 
FoxBASE'"*, dBXL'", Quicksilver'”, and file-compatibles. 
Includes royalty-free runtime that requires only 25 KB of 
memory. Network support standard. Clipper and 
FoxBASE- Module required for .NTX and .IDX indexes. 
$49.95. Optional Code Generator, $149, translates R&R 
reports into dBASE programs in just seconds. 


For 

dBASE III- 
and 

dBASE IV"* 
$149 


“... a stunning combination of a comfortable 
arxf informative user interface, supremely easy 
access to multiple related files, and extensive 
report design and enhancement tools. Usable by novice and 
expert alike, it is superb for generating either straightforward or 
complex report output....” 



Awarded Most Useful Add-On Product for dBASE by 1988 
dBASE Developer Conference attendees. Ashton-Tate. 
September 1988. 




Worhsheet 
Report Writer 
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Works with Lotus database worksheets. Use 
as add-in or add-on with 1-2-3 (2.01 and 2.2), 
Symphony, and worksheet-compatible products. 
Requires 20KB as add-in. Network support 
standard. Replaces Lotus 
1-2-3 Report Writer ”, and 
includes program 


For 

Lotus- 1-2-3“ 
and 

Symphony - 
$149 


to convert existing 
reports to R&R. 
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30-Day Moneyback Guarantee! 


To order, or for more information and 
the name of the dealer nearest you. call: 

800-325-9035 

in Mass., call 508-366-1 122 

Concentric Data Systems. Inc. 

18 Lyman Street. Westboro. MA 01581 

lA 
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33-MHz 386-BASED PCs: SUMMARY OF FEATURES 


(Products listed in ascending price order) 




Polywell 



PC Brand 

Polysystem 33 



Tangent 

BASIC CONFIGURATION 

386/33 Cache V.I.P.C.-33 386 

Cache 

Austin 386/33 

Bus 386/33 

Model 333 

List price 

$2,799 $2,999 

$3,300 

$3,495 

$3,799 

$3*945 

Basic configuration includes 

1MB RAM, 1MB RAM 

4MB RAM. 

1MB RAM, 

1MB RAM, 

1M6 RAM, 

1.2MB or 

1 .2MB floppy 

1.2MB or 

80MB hard disk. 

67MB hard disk, 


1 .44MB floppy 

disk drive, 

1 .44MB floppy 

1 .2MB floppy 

1 .2MB floppy 


disk drive, 

monochrome 

disk drive, two 

disk drive. 

disk drive. 


one serial and 

monitor, two 

serial and one 

monochrome 

monochrome 


one parallel port. 

serial, one 

parallel port, 

monitor, one 

monitor, two 


DOS 4.01, 

parallel, and 

disk cache, 

serial and one 

serial and one 


Microsoft 

one game port, 

utilities 

parallel port. 

parallel port 


Wir)dows/386 

DOS 3.3 or 4.01, 


DOS 4.01, 




tower case 


utilities 



Drive bays 

5 half-height 

5 hatf-height 

5 half-height 

3 half-height 

7 half-height 

* 10 half-height 

OS/2 

Unavailable 

Unavailable 

Unavailable 

Unavailable 

Version 1 .0 
($350) 

Version 1 .0 
($395) 

Hard disk options 

7 

4 

40 

5 

9 

5 

Slots 

Two 8-bit. five 

Two 8-bit, five 

One 8-bit, four 

Two 8-bit. five 

Two 8-bit, five 

One 8-bit. six 


16-bit, one 

16-bit, one 

16-bit, two 

16-bit, one 

16-bit, one 

16-bit. one 


32-bit 

32-bit 

32-bit 

32-bit 

32-bit 

32-blt 

Slots free with hard and floppy 
drives, video, two serial and one 
parallel port installed 

4 

4 

4 

4 

4 

5” 

Power supply (watts) 

230 

375 

220 

200 

220 

285 

Keyt>oard cable length (inches) 
STANDARD CONFIGURATION 

72 

107 

82 

72 

90 

78 

Price of VGA system with 

4MB RAM, 100MB hard disk. 
80387 coprocessor, DOS 
TESTED CONFIGURATION 

$5,900 
(150MB disk) 

$6,098 

$6,155 

$6,995 
(155MB disk) 

$6,725 
(120MB disk) 

$6,488 
(101MB disk) 

List price 

$5,900 

$12,499 

$6,690 

$6,995 

$11,000 

$7,528 

Tested configuration includes 

4MB RAM, 

SMB RAM. 

4MB RAM, 

4MB RAM, 

4MB RAM, 

4MB RAM, 

150MB 

160MB hard 

156MB 

155MB 

380MB hard 

151MB 


hard disk, 

disk with 

hard disk, 

hard disk. 

disk with 

hard disk. 


1 .2MB and 

Konan controller, 1.2MB and 

1.2MB and 

DPT controller. 

1 .2MB floppy 


1 .44MB floppy 

60MB tape 

1 .44MB floppy 

1 .44MB floppy 

1.2MB and 

disk drive. 


disk drives. 

backup. 

disk drives. 

disk drives. 

1.44MB floppy 

VGA monitor. 


VGA monitor, 

1.2MB and 

Super VGA 

VGA monitor, 

disk drives, 

80387-33 


80387-25 

1.44MB 

monitor, 

80387-25 

VGA monitor, 

coprocessor. 


coprocessor, 
DOS 4.01. 
Microsoft 
Wirrdows/386, 
tower case 

floppy disk 
drives, VGA 
monitor. 
80387-33 
coprocessor, 
DOS 3.3, 
tower case 

80387-33 
coprocessor, 
DOS 3.3. 
tower case 

coprocessor. 
DOS 4.01 

60387-33 
coprocessor, 
DOS 4.01, 
tower case 

DOS 3.3 

Microprocessor clock 
speeds(MH 2 ) 

8/33 

6/8/33 

8/33 

8/33 

8/33 

8/33 

Wait states 

0 

0 

0 

0 

0 

2 

Bus clock speeds (MHz) 

8.1/11 

8.25/1 1 

8 

8/11 

8/11 

8/8.25 


^—Editor’s Choice 
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RveStar 
System 33/0 

Amax 

PC/386-33 

Wedge Cache 
Wr386-33C 

Northgate 

Elegance 386/33 Boss 386 3633 

TrI-Star Flash 
Cache 386" 

BSM Identity 
386-33 

Dyna 33Series 

$4,103 

$4,625 

$4,695 

$4,799 

$4,995 

$4,995 

$4,999 

$5,016 

1MB RAM, 

60MB hard disk, 
1.2MB or 

1 .44MB floppy 
disk drive, 
monochrome 
monitor, one 
serial and one 
parallel port 

1MB RAM. 
40MB hard 
disk. 1.2M6 or 
1.44MB floppy 
disk drive, one 
serial, one 
parallel, and 
one game port, 
diagnostics 

1MB RAM, 
1.2MB floppy 
disk drive, one 
serial, one 
parallel, and 
one game port. 
DOS 4.01 

1MB RAM, 

68MB hard disk, 
1.2MB and 
1.44MB floppy 
disk drives, 
monochrome 
monitor, two 
serial and one 
parallel port. 

DOS 4.01. 

GW-BASIC. 

utilities 

1MB RAM, 

40MB hard 
disk with DPT 
controller. 

1.2MB or 

1 .44MB floppy 
disk drive, one 
serial and one 
parallel port, 

DOS 3.3 

4MB RAM, 
65MB hard 
disk, 1 .2MB or 

1 .44MB floppy 
disk drive, two 
serial and one 
parallel port 

2MB RAM, 
DOS 3.3 
or 4.01 

4MB RAM, 
1.2MB floppy 
disk drive, two 
serial, one 
parallel, and 
one game port, 
DOS 3.3 

5 half-height 

6 half-height 

6 half-height 

5 half-height 

4 half- and 1 
full-height 

6 half-height 

6 half-height 

6 half-height 

Unavailable 

Unavailable 

Version 1.1 
($75) 

Unavailable 

Unavailable 

Unavailable 

Unavailable 

Unavailable 

4 

3 

8 

7 

4 

4 

Over 1 00 

9 

Two 8-bit, five 
16-blt. one 

32-bit 

Two 8-bit, five 
16-bit. one 

32-bit 

One 8-bit, six 
16-bit. one 
32-bit 

One 6-bit. six 
16-bit. one 

32-bit 

One 8-bit, 
six 16-bit. one 
32-bit 

Two 8-bit. six 
16-bit, one 
32-bit 

One 8-bit. four One 8-bit. six 
16-bit. three 16-bit. one 
32-bit 32-bit 

4 

4 

5 

5 

5 

5 

4 

5 

200 

200 

275 

220 

230 

220 

220 

275 

72 

72 

96 

80 

90 

90 

72 

72 

$8,298 
(150M6 disk) 

$7,500 
(150MB disk) 

$8,175 
(158MB disk) 

$7,899 
(150MB disk) 

$7,999 

(120MB disk, no 
monitor or 80387) 

$7,114 
(110MB disk) 

$9,845 
(150MB disk) 

$9,265 
(147MB disk) 

$8,298 

$8,600 

$8,175 

$7,899 

$7,999 

$8,790 

$9,999 

$9,265 

4MB RAM, 
150MB hard 
disk with 

DPT controller. 
VGA monitor, 
80387-33 
coprocessor, 
DOS 4.01 

4MB RAM, 
150MB hard 
disk. 1.2 
and 1.44MB 
floppy disk 
drives. Video 

7 VRAM card, 
VGA monitor, 
80387-25 
coprocessor, 
DOS 3.3 

4MB RAM. 
158MB hard 
disk. 1.2M6 
floppy 
disk drive. 

VGA monitor, 
80387-25 
coprocessor, 
DOS 4.01 

4MB, 150MB 
hard disk, 

1.2MB and 
1.44M6 floppy 
disk drives, 

VGA monitor, 
80387-33 
coprocessor, 
DOS 4.01 

4MB RAM. 

120MB 
hard disk, 

1 .2MB floppy 
disk drive. 

VGA adapter, 

DOS 3.3 

4MB RAM. 
150MB hard 
disk, 60MB 
tape backup. 

1 .2MB and 

1 .44MB floppy 
disk drives. 

VGA monitor, 
80387-33 
coprocessor. 
DOS 3.3 

4MB RAM. 
150MB hard 
disk, 1 .2 
and 1.44MB 
floppy disk 
drives. VGA 
monitor. 
80387-25 
coprocessor, 
DOS 3.3 

4M6 RAM, 
147MB hard 
disk, 1.2 
and 1.44MB 
floppy disk 
drives, VGA 
monitor, 
80387-33 
coprocessor, 
DOS 3.3 


6/8/33 

8/33 

8/33 

8/33 

8/33 

8/33 

8/33 

8/33 

0 

0 

0/1 

0 

0 

0 

0 

0 

8.25/11 

8.3/12.5 

8/10 

6/8.25 

8/8.25 

8/8.25 

8 

8 


CONTINUES 
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33-MHz 386-BASED PCs: SUMMARY OF FEATURES 


( Products listed in ascending price order ) 



Gateway 386-33 

Micro Express 

BASIC CONFIGURATION 

Dream Machine 

386-33 

List price 

$5,995 

$5,995 

Basic configuration includes 

4MB RAM. 150MB 
hard disk, 1.2M6 
or 1 .44MB floppy 
disk drive, 
multiscanning 
monitor, two 
serial, one 
parallel, and 
one game port. 
DOS 3.3 or 4.01 

4MB RAM, 
1.2M6 or 

1 .44M6 floppy 
disk drive, two 
serial and one 
parallel port, 
diagnostics 

Drive bays 

6 half-height 

5 half-height 

OS/2 

Unavailable 

Version 1.0 
($275) 

Hard disk options 

5 

6 

Slots 

One 8-bit, six 
16-bit. one 

32-bit 

One 8-bit, six 
16-bit, one 
32-bit 

Slots free with hard and floppy 

5 

5 

drives, video, two serial and 
one parallel port installed 

Power supply (watts) 

220 

220 

Keyboard cable length (inches) 

72 

98 

STANDARD CONFIGURATION 

Price of VGA system with 

$6,720 

$8,249 

4MB RAM, 100MB hard disk. 

(150MB disk) 

(150MB disk) 

80387 coprocessor, DOS 

TESTED CONFIGURATION 

List price 

$6,920 

$8,249 

Tested configuration includes 

4MB RAM. 

150MB hard 
disk, 1 .2MB and 

1 .44MB floppy 
disk drives. VGA 
monitor. DOS 

3.3. 80387-33 
coprocessor, 
tower case 

4MB RAM. 
150MB hard 
disk, 1.2MB 
and 1.44MB 
floppy disk 
drives, VGA 
monitor, 
80387-33 
coprocessor 


Microprocessor clock 
speeds (MHz) 

8/33 

8/33 

Wait states 

0 

0 

Bus clock speeds (MHz) 

8 

8 


PC Link 386-33 

Everex Step 
386/33 

AST Premium 
386/33 

Zenith Z-386/33 

$5,995 

4MB RAM. 159MB 
hard disk, 1.2MB 
or 1 .44MB floppy 
disk drive, one 
serial and one 
parallel port, 

DOS 3.3 or 4.01 

$6,199 

1MB RAM. 
1.2MB 
floppy disk 
drive, one 
serial and one 
parallel port, 

DOS 3.3 

$6,595 

2MB RAM, 
1.2MB floppy 
disk drive, two 
serial and one 
parallel port, 

DOS 3.3, 

GW-BASIC, 

utilities 

$7,999 

2MB RAM. 
1.44MB floppy 
disk drive, two 
serial and one 
parallel port, 

DOS 3.3, 
Microso^ 
Windows/386 

5 half-height 

5 half-height 

5 half-height 

5 half-height 

Version 1 .0 
($295) 

Version 1 .0 
($325) 

Version 1.1 
($340) 

Version 1.1 
($349) 

2 

4 

2 

2 

One 8-bit, six 

1 6-bit. one 

32-bit 

Two 8-bit, six 
16-bit 

One 8-bit, three 
16-bit, three 
32-bit 

Three 16-bit, 
four 32-bit 

5 

5 

5 

5 

220 

200 

220 

200 

73 

72 

72 

96 

$7,868 
(159MB disk) 

$11,342 
(160MB disk) 

$10,090 
(110MB disk, 
no 80387) 

$15,395 
(150M6 disk) 

$7,868 

$12,591 

$10,090 

$14,996 

4MB RAM. 

155MB hard 
disk, 1.2MB 
and 1.44MB 
floppy disk 
drives. VGA 
monitor, 

80387-33 

processor, 

DOS 3.3 

4MB RAM. 
330M8 hard 
disk, 1.2MB 
floppy disk 
drive, VGA 
monitor. 
80387-33 
coprocessor. 
DOS 3.3 

4MB RAM. 
110MB hard 
disk. 1.2MB 
floppy disk 
drive, VGA 
monitor, DOS 
3.3, GW-BASIC 

SMB RAM, 

150MB hard 
disk, 1.44MB 
floppy disk, 

VGA monitor, 

80387-25 

coprocessor, 

DOS 3.3, 
Microsoft 
Windows/386 

8/33 

8.25/16.5/33.3 

4.77/8/33 

8/33 

0 

0 

0 

0 

8.33 

4.14/8.27/11.13 

8 

8.33 


— Editor's Choice 


DQ PC MAGAZINE OCTOBER 31. 1989 







COMPUTERS 
33-MHZ386 PCs 





m 

ALR FlexCache 

Compaq Deskpro 
386/33 



$9,990 

2MB RAM. 150MB 
hard disk, 1 .2M6 
floppy disk 
drive, one 
serial and one 
parallel port. 
PC-Kwik, 
utilities 

$11,198 

2MB RAM. 84MB 
hard disk, 1.2MB 
floppy dl^ 
drive, 16-bit 

VGA controller, 
one serial, one 
parallel, and 
one mouse 
port, Compaq 
Expanded Memory 
Manager 

4 half-height 

I'third-, 4 half-, 
and 2 full-height 

Unavailable 

Version 1.1 
($340) 

2 

4 

One 6-bit, 
seven 16-brt 

One 8-bit, six 

16-blt, one 

32-btt _ 


220 

300 

80 

67 


$11,666 

$18,746 

(150MB disk) 

(320MB dtek) 



$13,676 

$25,017 

4MB RAM, 300MB 

4MB RAM, 320MB 

hard disk. 1.2MB 

hard disk, 250MB 

floppy disk 

tapebad^. 

drive, VGA 

1.2MB and 1.44MB 

monitor. 

floppy disk 

80387-33 

drlvae, modem. 

coprocessor, 

Advanced Graphics 

DOS 4.01 

video system 
with 51 2K memory 
upgrade,80387-33 
coporooassor, 

DOS 4.01 

8/33 

A.77m/33 

0 

0 1 . 

8«.25 

8 1 

f CONTINUES 

1 i 


giving RAM-hungry applications up to 
16MB of 32-bit RAM. To ensure trouble- 
free power, Austin installs a 200-watt As- 
tec power supply in the 386/33. 

Its speed shows. The Austin is a fast 
machine, even though it didn't dominate 
the testing. Only a tenth of a second sepa- 
rated it from the fastest machines in PC 
Labs benchmark processor tests. 

With an as-tested price of $6,995, the 
Austin was one of the least-expensive ma- 
chines in the roundup. Even in the rarefied 
climes of “price is no object” business 
computing, its Mitsubishi Professional 
VGA monitor, 16-bit SOTA VGA adapt- 
er, and CDC ISSMB ESDI hard disk m^e 
the Austin a respectable choice in a 
networking or CAD environment. 

The Austin’s strengths — top-notch 
components, solid performance, terrific 
support, and a low price — make it a ma- 
chine that dollar for dollar is hard to beat. 
Despite its concession to steam-age com- 
puting in the form of those quaint DIP 
switches, Austin buyers will not feel as if 
they had to settle. In fact, they may feel 
something else: the satisfaction of having 
made a sensible decision. 



Bow 3863633 

Boss Technology, 6050 McDonough Drive. 
Norcroes, QA 30093; (404) 8404)886. 

List Price: With 1 MB RAM, 40MB disk. 

DPT SmartCache caching disk controller, 1 .2MB 
6,25-inch or 1 .44MB 3.54rKh floppy disk drive, 
DOS 3,3, $4,995; with 4MB RAM. 1 20MB hard 
(Ssk, 1 0bit VGA adapter, $7,999. 

In Short: The Boss 386 3633 is notable for its fast 
(flsk performance, a benefit of its DPT Smart- 
Cache caching disk oontroller. Be aware, 
however, that the drive bay Gonfigiralior>— two 
half-hei^ 5,2S-inch bays, one fulhheight 5,25- 
inch bay. and two 3.5-inch half-height bays— may 
prove limiting. No monitor or 80367 is available 
from Boes Technology. 


CIRCLE 400 ON READER SERVICE CARO 


processor and memory benchmark tests, 
the Boss 386 3633 performed solidly in the 
midrange. But on the screen-update tests, 
where differences were significant, it was 
one of the fastest performers in two of the 
three video tests. 

In the hard disk tests, the Boss 386 
3633 was also among the best performers, 
tying for first place in one test and coming 
in second on another. The lightning-fast 
disk performance resulted partly from the 


BOSS TECHNOLOGY 

Boss 386 3633 

by M. David Stone 

In most ways. Boss Technology’s 386 
3633 is a nin-of-the-mill 33-MHz 386 sys- 
tem (if any 33-MHz system can be called 
mn-of-the-mill). But it manages to stand 
out in at least one respect: remarkably 
good disk performance. That alone makes 
the Boss 386 3633 worth some attention. 

Prices on the Boss 386 3633 are defi- 
nitely not bargain basement. The basic 
configuration — with 1MB RAM, one 
1.2MB or 1.44MB floppy drive, p^lel 
port, serial port, 40MB hard disk. Distrib- 
uted Processing Technology (DPT) Smart- 
Cache Caching Disk controller, DOS 3.3, 
and no video — lists for $4,995. The PC 
Magazine standard configuration, with 
4MB RAM, a 120MB hard disk, and 16- 
bit VGA card (but lacking a monitor and 
the 80837 coprocessor) was $7,999. 

MIDRANGE TO IMPRESSIVE 

Although there was relatively little differ- 
ence among these machines in PC Labs’ 


The Boss 386 3633 offets fast hard disk 
performance with its DPT SmartCache 
Caching Disk controller. With 4MB RAM, a 
1 20MB hard disk, and a VGA adapter, the 
Boss lists for $7,999. 
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33-MHZ 386-BASED PCs: SUMMARY OF FEATURES 


(Products listed in ascending price order) 


TESTED CONFIGURATION 

PC Brand 
386/33 Cache 

V.I.P.C.-33 386 

Polywell 
Polysystem 33 
Cache 

Austin 386/33 

Bus 386/33 

Tangent 

Model 333 

Disk controller manufacturer 
and type (interface/encoding) 

Adaptec (ESDI) Konan 

Technologies 

(ST-506/MFM) 

Adaptec (ESDI) 

Western Digital 
(ESDI) 

Distributed 
Processing 
Technology (ESDI) 

Western Digital 
(ESDI) 

Number of drives handled 
by controller 

4 

4 

4 

4 

6 

4 

BIOS version and date 

Phoenix BIOS, Phoenix BIOS, 
Version 1.10.10 Version 1.10.07 
(January 1988) (1988) 

Phoenix BIOS, 
Version 1.10.08 
(June 1989) 

Award BIOS, 
Version 3.04 
(May 1989) 

Phoenix BIOS, 
Version 1.10.10 
(1989) 

AMI BIOS. 

Version 3.11 
(Febniary 1 989) 

System board manufacturer 

Micronics 

Micronics 

Mylex 

Micronics 

Micronics 

AMI 

386 chip set manufacturer 

None (uses 
discrete logic) 

None (uses 
discrete logic) 

Chips and 
Technologies 

Chips and 
Technologies 

None (uses 
discrete logic) 

Chips and 

Technologies 

MEMORY SPECIRCATIONS 







Memory chip type 

256Kb, 1Mb 

256Kb. 1Mb 

1Mb 

256Kb. 1Mb 

256Kb, 1 Mb 

1Mb 

Chip packaging 

DIP or SIMM 

DIP 

SIMM 

SIMM 

DIP 

DIP 

RAM chips 

DRAM 

ORAM 

SRAM 

DRAM. SRAM 

SRAM 

DRAM 

Interleaved memory 

□ 

■ 

□ 

■ 

□ 

■ 

Shadow RAM 

■ 

■ 

■ 

■ 

■ 

■ 

Disk cache software 

■ 

■ 

□ 

■ 

■ 

□ 

Maximum RAM on motherboard 

None 

16MB 

None 

SMB 

16MB 

SMB 

Maximum 32-bit RAM 

64MB 

32MB 

32MB 

16MB 

16MB 

16MB 

Maximum total system RAM 

64MB 

32MB 

32MB 

32MB 

16MB 

16MB 

PROCESSOR RAM CACHE 

Cache size: 






— 

Minimum 

32K 

32K 

64K 

32K 

32K 

64K 

Maximum 

64K 

64K 

128K 

64K 

64K 

64K 

Installed 

64K 

32K 

128K 

64K 

64K 

64K 

Cache memory speed 

25 ns. 

25 ns. 

25 ns. 

25 ns. 

25 ns. 

15 ns. 

Cache controller 

Intel 82385 

Intel 82385 

Discrete 

Intel 82385 

Discrete 

Discrete 

OTHER 







Warranty 

5 years 

1 year 

1 year; 2 years 
on motherboard 

1 year on-site 

2 years; 1 year 
on-site service 

1 year on-site 
service 

FCC certification ciass 

A 

B 

A 

A 

B 

A 

Password security 

□ 

■ 

□ 

□ 

□ 

□ 

— Editor's Choice ■— Yes 

□—No 







16-niiIli$econd Priam 120MB hard disk in 
the review system, but owed far more to 
the DPT Caching Disk controller. The 
DPT unit has on-board memory for cach- 
ing, built-in caching algorithms, and a 
68000 microprocessor for handling cach- 
ing functions independently. This lets the 
board read from or write to the disk at the 
same time that the computer is reading 
from or writing to the cache. 

The Boss 386 3633 uses an AMI moth- 
erboard, equipped with the Chips and 


Technologies chip set and AMI BIOS. 
Also on-board was 4MB of 70-nanosec- 
ond DIP-type DRAMs. The board allows 
for up to 4MB more in four SIMM sock- 
ets, with a current maximum for the sys- 
tem of 16MB — 8MB on the system board 
and 8MB on the 32-bit memory board. 
The tested machine had an 80387-33 co- 
processor; also helping performance is 
64K of 20-ns. static RAM cache. 

The motherboard has eight slots: one 8- 
bit, six 16-bit, and one 32-bit. The review 


system had three filled: disk controller, 
VGA card, and a setial/parallel card. A 9- 
pin serial port is located on the board itself, 
and a 25-pin RS232 is attached by ribbon 
cable . The extra connector does not tie up a 
system slot, using one of the eight nearby 
connector-size cutouts instead. 

The front panel of the computer’s tower 
case sports a keylock, the power-on 
switch, a safely recessed reset button, indi- 
cator lights for power and hard disk, an 
LED indicator showing the current system 
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FiveStar 
System 33/D 

Amax 

PC/386-33 

Wedge Cache 
WT386-33C 

Northgate 
Elegance 386/33 

DPT 

(ESDI) 

Future Domain 
(SCSI) 

Western Digital 
(ESDI) 

Adaptec 

(ESDI) 

4 

7 

4 

4 

Award BIOS. 
Version 3.04 
(June 1988) 

Phoenix BIOS, 
Version 1.10 10 
(May 1989) 

AMI 386 BIOS. AMI BIOS. 
Version DAM! Version 3.1 1 

3607 (April 1989) (February 1989) 

Micronics 

Micronics 

AMI 

Northgate 

None (uses Chips and 
discrete logic) Technologies 

Wedge 

Northgate 

256Kb. 1 Mb 

256Kb, 1Mb 

256Kb. 1Mb 

1Mb 

DIP 

DIP 

DIP or SIMM 

SIMM 

DRAM 

DRAM 

DRAM 

DRAM 

□ 

■ 

■ 

□ 

■ 

■ 

■ 

□ 

■ 

□ 

□ 

■ 

None 

None 

8MB 

8MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 


32K 

32K 

64K 

64K 

32K 

64K 

64K 

256K 

32K 

64K 

64K 

64K 

25 ns. 

35 ns. 

20 ns. 

25 ns. 

Intel 82385 

Intel 82385 

Discrete 

Discrete 

1 year on-site 

1 year 

1 year 

1 year on-site 

A 

A 

A 

A 

□ 

□ 

□ 

a 


Boss 386 3633 

Trl-Star Flash 
Cache 386» 

BSM Identity 
386-33 

Dyna 33Serles 

DPT (ESDI) 

Western Digital 
(ESDI) 

Data Tech. Corp- 
(ESDI) 

Western Digital 
(ESDI) 

4 

4 

2 

4 

AMI BIOS, 
Version 3.0 
(February 1988) 

AMI BIOS. AMI BIOS. AMI BIOS, 

Version DAMi Version 3601 customized 

3607 (April 1989) (September 1 988) version 

(February 1989) 

AMI 

AMI 

Mylex 

AMI 

Chips and 
Technologies 

None (uses 
discrete logic) 

None (uses 
discrete logic) 

Chips and 
Technologies 

1Mb 

1Mb 

1Mb 

1Mb 

DIP 

DIP 

SIMM 

DIP 

DRAM 

DRAM 

DRAM 

DRAM 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

□ 

□ 

□ 

SMB 

SMB 

None 

32MB 

SMB 

16MB 

32MB 

64MB 

16MB 

16MB 

32MB 

64MB 


64K 

64K 

OK 

64K 

64K 

64K 

128K 

64K 

64K 

64K 

128K 

64K 

20 ns. 

20 ns. 

25 ns. 

20 ns. 

Discrete 

Discrete 

Discrete 

Discrete 

1 year 

1 year; 2 years 
on motherboard 

1 year 

1 year 

A 

A 

A 

A 

Q 

□ 

□ 

Q 


CONTINUES 


speed, and a nonfunctional turbo switch. 

A possible drawback to this system is 
the arrangement of its five drive bays: two 
half-height 3.5-inch bays, two half-height 
5.25-inch bays, and one full-height 5.25- 
inch bay. Be aware that the half-height 
5.25-inch bays are vertical, making them 
unsuitable for some hard disks. In short, 
this is not the machine to get if you think 
you might eventually need three floppies, 
a tape drive, and two 650MB hard disks. 
Be aware also that, as of this writing. Boss 


Technology has not made provision for 
on-site service, though the company is cur- 
rently working on it. 

All told, the Boss 386 3633 has more 
going for it than against it, but the draw- 
backs are bothersome. You’ll want to con- 
firm that on-site service is available before 
buying. And you’ll want to carefully con- 
sider how many drive bays you may even- 
tually need. If the answer is not many, 
you’re likely to be happy with the Boss 
system’s performance. 


BSM COMPUTERS 

BSM Identity 386-33 

by Alfred Poor 

The BSM Identity 386-33 comes with a 
sticker price of just one thin dollar under 
five big ones: $4,999 for a 2MB RAM sys- 
tem with a keyboard, case, and DOS, but 
no disk controller or disk drives of any 
sort. 
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Better is 


The new 16" MultiSync** 4D and 20" 5D both offer compatibility with 
a wide range of graphics boards and computer systems. 


SKC 's nwurdtr i ii ii i ii n 

iiNil/iplefreqiiciirii 

leclnioldnii. iinir (irdilahle 

ill turner, iliiiiliilln 

con I rill led. Iiifili-resoliiliiiii 

color iiioiiilors. 



Both are optimized for the IBM PS/2, PC/AT/XT (and 100% compat- 


ibles) and the Macintosh II. Both offer a microprocessor-based digital 


control system for preset and custom graphics modes, automatic screen 

CMC 

CompuiefS and Commun>cai>ons 


bigger. 

configuration and optimal image. And both give you great resolution— 


the 4D, from VGA up to 1024 x 768; the 5D, from VGA to 1280 x 1024. 



The main difference: one is for large ideas. The other, for extra- 

ISW PC'AT/XT «nO PSii e< tn* >AI«mal«n«1 CO'pO'tt'OA 

large. For literature, call 1-800-826-2255. For details, call NEC Home 

M«cwMo«n I « • r«o>«i«r«<t trMtmaA oi AMit Coiaeuiar. Me 

Electronics (USA) Inc. 1-800-FONE-NEC. 
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33-MHz 386-BASED PCs: SUMMARY OF FEATURES 


(Products listed in ascending price order) 



Gateway 386-33 Micro Express 


Everex Step 

AST Premium 


TESTED CONRGURATION 

Dream Machine 386-33 

PC Link 386-33 

386/33 

386/33 

Zenith Z-386/33 

Disk controller manufacturer 
and type (interface/encoding) 

Western Digital 
(ESDI) 

Data Technology Adaptec (ESDI) 
Corp. (ESDI) 

Data Technology AST (AT adapter) DTC (ESDI) 

Corp. (ESDI) 

Number of drives handled 
by controller 

4 

4 

4 

4 

3 

4 

BIOS version and date 

AMI BIOS, 

AMI BIOS, 

Award BIOS, 

AMI BIOS. 

AST BIOS, 

Zenith BIOS, 


Version 1.10 10 

Version 3.11 

Version 3.03.17 

Version FIS-28 

Version 1 .00 

Version 2.8B 


(June 1989) 

(February 1989) (May 1989) 

(March 1989) 

(May 1989) 

(March 1989) 

System board manufacturer 

AMI 

AMI 

Hauppauge Comp.Everex 

AST 

Zenith 

386 chip set manufacturer 

MEMORY SPECIFICATIONS 

Chips and 
Technologies 

Chips and 
Technologies 

Chips and 
Technologies 

None (uses 
discrete logic) 

Chips and 
Technologies 

Zenith 

Memory chip type 

1Mb 

256Kb, 1Mb, 
4Mb 

256Kb 

1Mb 

256Kb 

iMb, 4Mb 

Chip packaging 

DIP 

DIP or SIMM 

DIP 

SiMM 

SIMM 

SIMM 

RAM chips 

DRAM 

DRAM, SRAM 

DRAM 

DRAM 

DRAM 

DRAM 

Interleaved memory 

■ 

■ 

■ 

□ 

□ 

□ 

Shadow RAM 

■ 

■ 

■ 

■ 

■ 

■ 

Disk cache software 

□ 

□ 

■ 

■ 

■ 

■ 

Maximum RAM on motherboard 

32MB 

SMB 

4MB 

16MB 

None 

32MB 

Maximum 32-bit RAM 

64MB 

16MB 

64MB 

16MB 

36MB 

32MB 

Maximum total system RAM 

PROCESSOR RAM CACHE 

Cache size: 

64MB 

16MB 

64MB 

16MB 

36MB 

64MB 

Minimum 

64K 

64K 

64K 

64K 

32K 

16K 

Maximum 

64K 

64K 

64K 

256K 

32K 

1MB 

Installed 

64K 

64K 

64K 

128K 

32K 

16K 

Cache memory speed 

25 ns. 

20 ns. 

20 ns. 

20 ns. 

25 ns. 

15 ns. 

Cache controller 

OTHER 

Discrete 

Discrete 

Intel 82385 

Everex AMMA 

Intel 82385 

Zenith 

Warranty 

1 year 

1 year; 4 months 1 year 
on-site service 

1 year 

1 year 

3 months on-site 
parts and labor 

FCC certification class 

A 

B 

A 

B 

A 

A 

Password security 

Q —Editor’s Choice ■— Yes 

□ 

□—No 

□ 

□ 

□ 

■ 

■ 


For a list price of $9,845, BSM Com- 
puters will build a model that meets our 
standard configuration: 4MB of RAM, 
150MB ESDI hard disk, color VGA moni- 
tor, a 33-MHz 80387 coprocessor, and 
DOS3.3or4.01. 

But don’t make out your check to BSM; 
the company won’t sell you one. This is 
but one of the surprises that awaits you: 
you can’t buy the Identity 386-33 from 
BSM since it does not sell directly, but 
only through dealers. This policy accounts 
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in part for the relatively high list prices for 
these computers from a relatively un- 
known company, since more margin must 
be built into the list price for the dealer (if 
only to furnish a starting point from which 
to discount). 

But what else is there about the Identity 
386-33 that you might identify with at 
these prices? The components are solid 
though typical selections. There is a Data 
Technology Corp. (DTC) combination 
hard/floppy disk controller, along with a 


150MB Micropolis full-height hard disk. 
The display system pairs a Western Digit- 
al/Paradise l^bit VGA card with an im- 
pressive Mitsubishi Diamond Scan multi- 
frequency monitor. The keyboard is a 
respectable Key Tronic 101 -key model. 

The tower case reviewed is a standard 
clone case with cross-bracing support but 
no ventilation except for the fan on the 
power supply. The motherboard is by My- 
lex, which is less frequently seen than 
those from some other companies such as 


Copyrighted material 
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Ga 

ALR FHexCache Compaq Deskpro 
33/386 386/33 


Adaptec (ESDI) Compaq (ESDI) 


4 2 


Phoenix BIOS, 

Compaq BIOS, 

Version 1.10 10 

Version B.2 Fam. 

(January 1989) 

386L (May 1989) 

ALR 

Compaq 

None (uses 

Compaq 

discrete logic) 



256Kb 

1Mb 

SIMM 

Custom modules 

DRAM 

DRAM 

□ 

■ 


_■ 


16MB’" 

None 

16MB 

16MB 

16MB 

16MB 



The BSM Identity 386-33 comes complete 
with 4MB RAM, a 1 50MB ESDI hard disk, a 
1 .2MB floppy disk drive, VGA, an 80387 
coprocessor, and BSM’s own discrete cache 
for $9,845. 


128K 

64K 

128K 

64K 

128K 

64K 

25 ns. 

25 ns. 

Intel 82385 

Intel 82385 


1 year 

1 year 

A 

B 

□ 

■ 
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BSM Identity 386^ 

BSM Computers, 1355 Glenville, Richardson. TX 
750B1; (214) 6996300. 

Ust Price: With 2MB RAM. DOS 3.3 or 4.01 . 
$4,999; with 4MB RAM. 1 50MB ESDI hard disk. 

1 .2MB 5.25Hnch floppy disk drive, VGA monitor, 
80387-33 coprocessor, $9,845; with 1 .2MB 5.25- 
inch and 1 .44MB 3.5-inch floppy disk drives. 16- 
bit VGA adapter, mulliscanning monitor, 80387- 
25 coprocessor, $9,999. 

In Short: BSM computers are not sold directly 
but only through dealers. The Identity 386-33 
maintains midrange performance arid 
conventionai design at an average price. 
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Micronics, but uses the popular AMI 
BIOS. Memoiy comes in SO-nanosecond 
SIMMs, and you can fit SMB of 32-bit 
RAM into the system. When 4-megabit 
SIMMs become available, the system will 
be able to accept 32MB total. 

SOME DISTINCTION 

There are a few small design features that 
help set the Identity 386-33 apart from the 
field. Like some other 33-MHz 386s, it 
can run a math coprocessor asynchronous- 


ly, which means that you can put in an 
80387 chip rated at 25 MHz and still run 
the processor at a full 33 MHz. You can 
also change the crystal that controls the ex- 
pansion card bus timing: it comes with a 
16-MHz crystal standard for 8-MHz oper- 
ation. According to a BSM representative, 
the motherboard is engineer^ for a bus 
speed as fast as 1 6 MHz. 

Another interesting feature is that the 
Identity 386-33 uses a Dallas clock chip 
that has a battery built into the chip and is 


designed to last about 10 years. 

In the end, however, there turns out to 
be little that sets the BSM apart from the 
crowd. The design is by and large similar 
to that of other clones and is reflected in its 
performance. The main reason to buy the 
Identity would be getting a good deal from 
a local dealer or value-added reseller who 
will also give you significant support or 
other services. You probably won’t go 
wrong with the BSM Identity 386-33, but I 
can’t suggest that you go out of your way 
to find one. 


BUS COMPUTER SYSTEMS INC. 

Bus 386/33 

by Catherine D. Miller 

The Bus 386/33 system from Bus Comput- 
er Systems is built with the best compo- 
nents available. That’s why the company 
is confident enough to offer such a great 
warranty program: 2 years parts and labor 
and 1 year of on-site support. 

In its $3,799 basic configuration, the 
Bus 386/33 comes in a tower case that 
houses seven half-height drive bays. 
Packed into the case are 1MB RAM, one 
1 .2MB floppy disk drive, a Western Digi- 
tal hard/floppy disk controller, 80MB hard 
disk, a monochrome graphics monitor, 
one serial and one parallel port, DOS 4.01 , 
and VOpt, a disk optimizer. The PC Mag- 
azine standard configuration came in at 
only $6,725. 

Based around the Micronics 80386/33- 
MHz system motherboard, the Bus 386/33 
has one 32-bit, five 16-bit, and two 8-bit 
slots. All system RAM is contained on a 
high-speed memory card that fits into the 
32-bit slot for 1MB to 16MB of 32-bit sys- 
tem RAM. Standard on the system board is 
the Intel 82385 controlling a 32K direct 
map cache. By adding an optional four 8- 
kilobit by 8-bit 25-nanosecond SRAMs, 
you get 64K of two-way set-associative 
cache. 

Microprocessor speed is software- 
switchable from 33 MHz at zero wait states 
to either 6 MHz or 8 MHz. Bus speed can 
be changed from the 1 l-MHz default to 
8.25 MHz by setting a DIP switch on the 
board. A 33-MHz 80387 coprocessor was 
included in our evaluation unit. 

GENERALLY SOUD SCORES 

An additional 32K of 25-ns. cache brought 
the total cache size to 64K. Oddly enough, 
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Across the board one machine appears among 
the leaders of every test category, the Editor’s 
Choice Compaq Deskpro 386/33, whose 
combination of processor, hard disk, and video 


performance is second to none. The computers 
from Northgate (our other Editor’s Choice), ALR, 
and Everex rounded out the top of the class, with 
several others not far behind on many tests. 


PROCESSOR AND MEMORY BENCHMARK TESTS 


80386 Instruction Mix Elapsed Time (seconds) 


The 80386 Instruction Mix benchmarV test 
times a series of tasks specific to the 80386 
chip. Since this test shows how the CPU 
operates in the context of the bus. 
processor, system memory, and 
motherboard architecture, a faster time 
means better overall computer 
performance. 



1.9 1 88 1.81 1.78 1.72 1.72 1.71 1 71 1.71 1.71 1.71 1.71 1.71 1.71 1.71 1.7 1.87 1.67 1 67 1.66 1 63 1 63 


Floating-Point Calculation Without Coprocessor 


Elapsed Time (seconds) 


The Floating-Point Calculation Without 
Coprocessor benchmark test sets up a 
floating-point emulation program in RAM 
and then exercises the processor and tests 
RAM access speeds during floating-point 
calculations. 


4.0 


WORST 


3.0 _r 


2.0 _ 


1.0 _ 



BEST 


324 2 85 3.13 3 08 3 02 3 08 3.08 3 07 313 3 Q7 3 08 3 07 3.13 3.13 3.13 3.07 2 86 3 03 3 02 3.02 2.96 2.91 


Conventional Memory 


Elapsed Time (seconds) 


The Conventional Memory benchmark test 
measures the read/write speed of the first 
640K of memory. Slower relative times can 
indicate the presence of memory wait states 
or memory chips rated at slower access 
speeds. 


0.5 


WORST 


0.375 _ 


0.25 _ 


0.125 _ 



BEST 


0.41 0.42 0.42 0.3 0.33 0.3 0.33 0.33 0 3 0.31 0.33 0.27 031 028 03 0.33 0.22 0.25 0.25 0.25 0.25 0.33 

DISK BENCHMARK TESTS 


DOS File Access (Small Records) Elapsed Time (seconds) 


The DOS RIa Access (Small Records) 
berxihmark test times disk throughput as a 
result of mechanical disk drive speed, hard 
disk controller function, and bus speed. The 
test Is performed without software disk 
caching. Fast times are advantageous for 
programs that work with many short 
segments of data. 


48.0 _ ' ^ H— — I— — 

:: l l I i lll II jit 

n i-ki imMiimii i iMii R PRT 


WORST 


58.3t 62.11 5656623654.97 10.3565.06 7.11 56.01 56.91 6521 5629 9.3655.2656.11 86.3560.9961.7439.54522755.3656.71 
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BENCHMARK TESTS; 33-MHz 386-BASED PCs 


DOS File Access (Large Records) 


Elapsed Time (seconds) 


The DOS File Access (Large Records) 
benchmark teat limes disk throughput as a 
result o( mechanical disk drive speed, hard 
disk controller function, and bus speed. This 
test minimizes the effect of small hardware 
caches on disk subsystem performance. It is 
performed without software disk caching. 
Past times are advantageous when large 
files are loaded. 



6.S3 6.12 4.73 4 8S 4.9 694 602 3 7 4 91 6.16 4.9B 601 584 4.99 4.99 665 4 46 4.79 9.04 3.89 463 4 69 


BIOS Disk Seek 


Elapsed Time (milliseconds) 


The BIOS DIak Seek benchmark test 
measures mechanical track-to-track disk 
drive access times. Fast times are helpful 
with programs such as databases, which 
often store and must later find data in many 
separate places on a drive. 



1611 160 18422671732 N/A17.e7 N.A17141699 1862492 N/A 17.14 1636 1698 14.36 16i6 N^A 1633 1611 17.14 


N/A — Not applicable: this machine’s 

hard disk BIOS was incompatible wt^ this test. 





PROCESSOR, MEMORY, AND DISK 
BENCHMARK TESTS: COMPOSITE VIEW 


Although four 33-MHz machines — the ALR FlexCache 33/366, 
Compaq Deskpro 366/33, Everex Step 366/33, and Northgate Elegance 
386/33— clearly stood out from the pack in the PC Labs Instruction Mix 
and Floating-Point Calculation tests, the demarcation line is far from 
clear-cut. The Zenith Z-386/33, for instance, misses the front- 
runners by a slim margin; other machines come close as 
well. At the core of their performance, after all, is system 
architecture pushed virtually to the limit. The 
differences that our processor and memory tests 
show among these machines are often too 
small to help you evaluate any one on the 
basis of a single result. 

More differences are apparent from 
the hard disk test results. While a 
mechanically faster disk will transfer data 
faster, your data, once off the disk, must 
conterxf wltti the controller card and then 
with the conger’s bus— both of 
which will atM throughput. The 
FiveStar System 33/D. Boss 366 
3633, and Bus 386/33 use a OPT 
SmartCache Caching Disk 
controller caid with on-board cache 
for blazing small-record DOS File 
Access results. This caching, however. 


Relative Times 

(Compaq Deskpro 366/33 - 100) 


the cache limits, resulting in cache bashing. The 
V.I.P.C.*33 366 uses a Konan controller that produced 
only a marginal improvement for small records (and caused 
dts^er for large records) compared with Intel-based cache 
controllers like the one In the Compaq. 

Note that the hard disk controller BKDSs of the machines from Bus, 
FiveStar, Boss, and V.I.P.C. were incompatible with the PC Labs BIOS 
Disk Seek test, resulting in meaningless scores. 



Access results, i nis cacning, nowever, ^ ^ 

proved only marginally effective in the large- 
record test, where record size typically exceeds 
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PQ BENCHMARK TESTS: 33-MHz 386-BASED PCs 




While video results are usually the least 
revealing of the test numbers, here they 
demonstrate that PC architecture may be as 
Important in the 33-MHz environment as the 


high-performance I/O boards themselves. Witness 
the Compaq’s video scores— which PC Labs took 
several times over before believing them. No other 
computer even came close here. 


VIDEO BENCHMARK TESTS 


Dir6Ct to Screen Elapsed Time (seconds) 


The Direct to Screen benchmark test 
indicates the speed of the video adapter 
memory. Good scores indicate that 
irtformation can get to the screen quickly, 
perticulcriy for programs that avoid the 
computer’s BIOS artd go directly to the 
screen. 



WORST 




cCh lijK t |Ml lainiaaKt to 1 M to 
IP legtikL UMi Bernr Ibs wMl H lakti Am! so 
W does PROCOMM PUIS. II gins yoe powN and 
(I; ease of nse dial surpasses conuiMinications soft- 
ware costing $250 or more. Yet P^OMM PUIS 
^ costs nnidi, mudi less Which simply means wlwn 
yoi «ae coiBiMdcatoB soflaan that gives 
f yNagnilpiiiMiniceiyaicMsMItogooy 
toyi^lto.^^^ t 


about PROCONM 
Mb and local 
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BENCHMARK TESTS: 33-MHz 386-BASED PCs 


Video BIOS Routine Without Scrolling 


Elapsed Time (seconds) 


Th« VMM BIOS Routine Without 
ScroHing benchmark test measures how 
quickly the BIOS on the video adapter 
writes text data to the screen. Fast video 
writlr>o helps with programs that show fun 
or partial scr eens of data without scrolllr>g 
the screen. 


8.0 


VWRST 


[Lti 




n 




n rHQi 


Z14 0.61 2.42 3.13 0.55 2JS 12 1.7 2.15 0.83 3.18 6.92 0.72 2.14 1.54 0.77 1.15 154 4.18 0.33 l.r 2.15 


Video BIOS Routine with Scrolling 


Elapsed Time (seconds) 


The video BIOS Routine with Scrolling 
benchmark test measures how last the 
video adapter can scroll the screen, 
moving the display up one line at a time. 
Good performance is helpful for scrolling 
through word processing or spreadsheet 
files. 




'1 


:]n_ 

d 

iuE 

h. 


n_ 

-j 




3.24 1.92 3 84 5 44 1.81 6.96 6 98 2 75 5 54 1 93 4.34 8.57 1J2 5.55 3 46 1 


2.36 3.4 6.32 1 04 ^74 5.54 





VIDEO BENCHMARK TESTS: COMPOSITE VIEW 


Ordinarily, video test results are the least revealing of all 
numbers because different video cards can often be 
swapped Into and out of any computer to fine* 
tune the video response. PC Labs, however, 
removed the ill-performing V-RAM board from 
the Polywell and substituted Northgate's VGA 
card — only to find that the Northgate board 
also performed poorly in the Polyweli, 
compared with its results in the Northgate 
Elegance. 

Though hardly comprehensive, the 
video test results suggest that machine 
architecture is becoming as important as 
the high-performance I/O boards 
themselves in tiie 33-MHz environment. 

One look at the Compaq's results would 
seem to reinforce this supposition, since 
its integrated video circuitry and 
unstop^le video BIOS shadowing ran 
the PC Labs video tests so fast it 
caused one of the testers to remark 
that if they blinked, they would 
have missed the test entirely! 


Relative Times 

(Compaq Deskpro 386/33 • 
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the Bus 386/33 was slightly slower on the 
PC Labs processor and memory bench- 
mark tests than were other machines, such 
as the V.I.P.C.-33 386, which used the 
same Micronics system board but didn't 
add the additional 32K cache memory. 
Still, the Bus 386/33 turned in a solid per- 
formance on these tests. 

What the Bus 386/33 lacks in processor 
and memory test tirtrings, it makes up for 
with its blazing speed in the PC Labs suite 
of disk benchmark tests. Gamering the 
fastest performances has a lot to do with 
the inclusion of the DPT SmartCache 
Caching Disk controller. The SmartCache 
supplied a whopping 4. SMB RAM to 
cache disk read and write operations from 
and to the fast 19-millisecond 380MB Mi- 
cropolis ESDI drive, and brought the test- 
ed unit’s price to $1 1 ,000. 

This incredible caching disk controller 
Orst came to our attention when we tested 
Bus’s 16-MHz. 20-MHz, and 25-MHz 
machines for our May 30, 1989, issue fo- 
cusing on 386 computers (see the sidebar 
“Hard Disk Speed: The Cache Advan- 
tage,” PC Magazine, May 30, 1989, page 
294). Since this controller’s speed is af- 
fected by processor speed, it sizzles in a 
33-MHz 386 computer. 

ATI’s 16-bit VGA Wonder card and 
NEC’s Multisync 3D monitor supplied 
our evaluation unit with quality graphics. 
The Bus 386/33 turned in competent times 
in alt three video benchmark tests. 

While all the components in our evalua- 
tion unit were top-notch, the most unique 
item was the keyboard. Bus has commis- 
sioned a keyboard manufacturer to pro- 


FACT FILE 


Bus 366/33 

Bus Computer Systems Inc., 135W. 26th St., 8th 
floor. New York. NY 10001; (800) 451-5279, 
(212)627-4485. 

Ust Price: With 1 MB RAM, 80MB hard disk. 

1 .2MB 5.25-inch floppy disk drive, monochrome 
monitor. (X)S 4.01 . YOpt disk optimizer, $3,799; 
with 4MB RAM. 1 20MB hard disk, VGA monitor. 
80387-33 coprocessor. $6,725; with 380MB hard 
disk, DPT SmartCache Caching Disk controller 
with 4MB cache. 1 .2MB 5.25-inch and 1 .44MB 
3.&-inch floppy disk drives. 80387-33 
coprocessor, tower case. $1 1 .000. 

In Short: The Bus OS&BS is loaded with quality 
componertts. including a Micronics mothertx}ard. 
A fast Micropdis hard disk and DPT SmartCache 
caching disk controller give exceptiona] disk 
performance. Also. Bus offers a 2-year warranty 
with 1 -year orvsite service. 
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The Bus 386/33 in our standard 
configuratian gives you 4MB RAM. a 1 20MB 
hard disk. VGA. and an 80387 coprocessor 
for only $6,725, including a 2-year warranty 
with 1 year of on-site service. 


duce a keyboard of Bus’s own design. 
Can’t decide if you like function keys 
across the top of the keyboard or on the left 
side? This keyboard, which comes stand- 
ard with the 386/33, has both, plus a com- 
ma in the numeric keypad. 

The advantages of using a machine like 
this as a LAN file server or as a dedicated 
system for disk- and processor-intensive 
tasks are readily apparent: vast storage 
capacity, an exceptionally speedy disk 
controller, and solid 33-MHz 386 perfor- 
mance. The generous warranty makes it 
even more attractive. 


COMPAQ COMPUTER CORP. 

Compaq Deskpro 
386/33 

by Robert W. Kane 

A Erst glance at the Compaq Deskpro 
386/33 with the large Advanced Graphics 
monitor perched on top would lead one to 
think that there was nothing new happen- 
ing at Compaq. Designed in the same pro- 


portions as its small-footprint brethren, the 
big Compaq’s facade now resembles that 
of the test of Compaq’s desktop product 
line. But don’t be fooled — the Deskpro 
386/33 is an engineering tour de force. 
Compaq has once again displayed its profi- 
ciency at building personal computers. 

All this performance and expandability 
does come at a price. The base system 
starts at $1 1,198, while the standard con- 
figuration with 4MB RAM, a 320MB 
ESDI hard disk, VGA monitor, 33-MHz 
80387 coprocessor, and DOS 4.01 lists for 
$18,746. The test unit was briiiuning with 
options at $25,017. And for that price you 
still don’t get the tower option needed for 
floor-standing file servers. 

The Deskpro 386/33 is all new, inside 
and out, with an emphasis on perfor- 
mance, design, and compatibility. The 
Compaq contains all the requisite hard- 
ware necessary for computing in a 33- 
MHz environment: 64K static RAM pro- 
cessor cache running at 25 nanoseconds, 
simultaneous support for both the 80387 
and the Weitek 3167 coprocessors, 32-bit 
memory expansion up to 16MB, and up to 
1 .3 gigabytes of internal disk capacity. All 
this makes the 386/33 a versatile platform 
for today’s power user. 

While other companies chose to spring- 
board their 33-MHz machines from exist- 
ing designs, Compaq instead started from 
scratch to make what is probably its best 
PC to date. Every detail has been attended 
to in the Deskpro. Component placement 
is so well thought out that the unit was cer- 
tified FCC B on its first submission. A 15- 
MHz ESDI disk controller flows data fast- 



Compaq Deskpro 386/33 

Compaq Computer Corp.. 20444 FM 149, 

Houston, 7X 77070: (713) 3700670. 

Ust Price: With 2MB RAM. 84MB hard disk. 
1.2MB 5.25-inch (loppy disk, VGA monitor. 

$1 1 .198: with 4MB RAM. 320MB ham disk. VGA 
monitor, 80387-33 coprocessor. DOS 4.01 . 

$1 8.746: with 1 50/250MB tape backup, 1 .44MB 
3.5-inch flopriy disk drive. 2.400-bps intemaJ 
modem, Advenced Graphics cokx monitor. 
Advanced Graphics 1 024 controller. Advanced 
Graphics memory boam (51 2K RAM video 
adapter memory upgrade). S25.01 7. 

In Stiort; The Conipaq Deskpro 386/33 is a 
showcase o( the engineering prowess that has 
madeitaleaderinihe 386 marketplace .Even 
with its premium price tag, it is the high- 
perlormance choice (or CAD. nehvorking. and 
multiuser applications, and tor power users 
demanding the maximum in CPU pertormance. 

CIRCLE 403 ON READER SERVICE CARO 


ina PC MAGAZINE (XTOBER 31, 1989 









To Know Our ^Mues 
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SEE US 
AT COMDEX 
BOOTH #H8838 
HILTON HOTEL 



Standard Features: Genuine Intel 386 CPU - 
High Speed 64K Cache Memory. 2MB System 
RAM Memory - 1.2MB & 1.44MB Floppy Disk Drive ' 

2 Serial. 1 Parallel Port - lOi-Style Enhanced Keyboard - 
Full-Size Desktop Case with 220W Power Supply - 
1 32-blt. 5 IE-bit. 2 8-blt Expansion Slots 


$3,039 K MAX 3860X $2 039 K MAX S86DX 

WSCSySIBlJJMHl BstCJOe b«Si{s»STEm 25 MHI Fast Cam oPase 

flhjeSSMbCWi inteneae'PStHPceBaseilciiRagerwiese 

iforcamSytBiiSsaiooaMi 

iTrue 25 MHzCPm 

miawiiM WMOir Ktu- vc*ir 
S3IKU aswii sunn iswia nmt aswii ssiwi iswii 


MSEsrsTEM sun U.0S9 tson am tasoa u.soa wa v.zb 

iOMonvE ms uesa suaa vm stioa uioa suos un 

leaMMVi sisea vim uoe am uasa uass ma am 

lOMDEnt suea tsxa tuaa us« tcisa am ms am 

Standard Features: 

Genuine Intel 386 CPU - 

1MB RAM Memory on Board 1.2MB Floppy 

Disk Drive • 2 Serial, i Parallel Port • 

lOi-Style Enhanced Keyboard - 

Full-Size Desktop Case with 220W Power Supply 


$1,439 K MAX nnx $1,139 pcmax386Sx 

Wsistw MMHi WsYSTEM 1SMHI 

(1l^je2(MQCPU) <Trijel6MHzCPUi 


MHONnW HONOir ECAII" WAV’ 

xm imi xmn jorntt ismi xma isiwk 

lAStSYSTW $1,69 $1,159 $169 $1,199 $1,909 $1,609 $^109 $1,809 

MMMVi $2^09 $1,759 $269 $1.7% $Z909 $2,209 $1709 $2,439 

umuan $ 2.09 $1.B89 $2il9 $ 1,949 $269 $ 2,559 $269 $2,559 

lOMNIVI $1589 $2,089 $2^419 $2,149 $269 $2,559 $569 $2,759 

Standard Features: 

512KB RAM Memory on Board • 

1.2MB Floppy Disk Drive • 

2 Serial. l Parallel Port • 1 01 -Style Enhanced 
Keyboard • Jr Full-Size Desktop Case • 

200W Power Supply 


$918 SCMAX286 

firueiEMWCPUi 


C768 PC MAX 286 

BWCSVSTBI 


wwwnM Mowir Euir vcair 

lEiiitt i«mi itiiHt uwia i6»a laimi itMia lama 

B*SE SYSTEM |9« 1 768 J J! i 8?8 UM SUS SI S8E (US 

MMimVE S1,178 11.028 S12S 11088 IIEC 11188 11.8e 11688 

EOMIDIIVE I1JS8 11218 11.43 1123 11.^ 11688 ».09 11888 

EOWOnVE list 11.188 11,13 1143 11.968 118IS C.«e U.0I8 

OPTIONS 

All our PC MAX systems are 1009( compatible with MS DOS. 
UMX. OS/2 and NOVELL Operating systems Our technical staff 
can develop custom software for your particular needs, we also 
offer complete networking solutions, including all necessary 
hardware, software and cabling (can for an estimate). 

we use only the faster more reliable 1024 x 768 i6 blt Fast 
Speed VGA card for the vga option. Ttws card comes with 256K 
RAM memory which can be upgraded to S12K. we offer a wide 
selection of VGA monitors from 640 x 480 to 1024 x 768. 

we also offer ram memory upgrades in a variety of 
configurations: several case options, including vertical cases, 
mini-towers. fuN. baby, desktops and mini desktops: math co- 
processors of a variety of speeds: tape backup systems: modems, 
mice, printers: floppy and hard disk drives and other popular 
peripherals Please call for our latest up-to-date low prim. 

ei«9 PC MAX AN ngnts r«Mrv«d 


"There are dozens of PC 
direct-mail vendors who 
want your order 
But only a handful 
design and manufacture 
their own main system 
boards as well as many of 
their own add-on cards, 
we do. 

And few maintain a pro- 
fessional technical staff to 
help with planning and 
customer support, 
we do. 

Even fewer have offices 
in the Orient where many 
of the most popular 
products and best deals 
are made, 
we do. 

That’s why we can offer 
the best Investment value 
In the PC martet today. 

A value based on the 
industry's leading techno- 
logies at an unbeatable price. 

So, whether you’re a 
corporate buyer or a 
single user call today and 
get to know our values." 



-Mr ea stum CEO. 


SO-DW HONIY lACK CUASANTH 

If for any reason ycxjTe not completely 
satisfied, return the Item for a fiA 
refund of the Durcbase price. 


1-800-77M288 

in CA: 818-888-8880 

SaMS: Mon-fri ea.m toNpm/SKNajn.toTpm. PST 

Max products carry a U liar warranty on pare 
tabs M sale are final OefectNe iterm wi be replaced V 
repaired at ax dscretpi- Rears are not a ccepted with- 
ox a 0M rurm M retixned iterns rnust haw thex 
(xiginei packaging 1^ and terns are suc|ei2 to 0^ 
Mttxxitnoaoe. 
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Studio City. CA 91604 
W(8ia> 7618899 
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TTie Compaq Daskpn) 38603 does not 
come cheaply; $1 8,748 for 4MB RAM, a 


320MB hard dtok. VGA, and an 80387 
ccpiooeaeor. But tor design exoelenoe and 
overall pertotmance, K Is In a class by Itself . 



Even with its use of VLSI components, this Compaq 33MHz motherboaxd is still heavily populated 
with discrete integrated circuits. Carrying proprietary architecture to new levels. Compaq also 
includes a 1 &-MHz slot lor its own hard disk controller card, 1 6-bit VGA drcuitiy on the 
motherboard, and simultaneous Weltek and 80387 coprocessing. 


er than any other noncached PC in this 
roundup. An integrated 16-bit VGA con- 
troller employing multiplane video memo- 
ry addressing puts text on the screen so fast 
that it will m^e your eyes roll back into 
your head. And the 300-watt power supply 
will keep the Deskpro tunning under the 
most arduous file-server applications. 

REMEMBERING WHEN 

Compaq has not forgotten what has made 
it the industry's leading manufacturer of 
Industry Standard Architecture (ISA) ma- 
chines: compatibility. Being the fust man- 
ufacturer to create a high-speed computer 
with the I/O bus decoupled from the mem- 
ory bus, Compaq’s FLEX architecture is 
once again put to use in the big Deskpro. 
This allows the Compaq to run any stan- 
dard XT/AT expansion board. 

In addition to the aforementioned inte- 
grated video controller, Compaq has also 
included floppy disk, hard disk, parallel, 
serial, mouse, and keyboard connectors on 
the motherboard, leaving the expansion 
bus open for other peripherals. The most 
curious of these int^aces is for the hard 
disk. Used only with the base 84MB drive, 
this controller is automatically disabled 
when the IS-MHz ESDI controller is in- 
stalled for the 320MB and 6S0MB hard 


disk models. Since a machine of this cali- 
ber cries out for a high-performance, high- 
capacity disk system, the integrated con- 
troller will probably go to waste in most of 
the 33-MHz models Compaq sells. 

Our test unit also came with the new 
Compaq Advanced Graphics system. 
Consisting of a high-resolution IS-inch 


The Deskpro 386/33 is 
all new, inside and out, 
with emphasis on 
performance, design, 
and compatibility. 


color monitor and an Advanced Graphics 
board, this is Compaq's answer to IBM's 
8514 display system for the MCA. Ex- 
ploiting Texas Instmments' 34010 graph- 
ics coprocessor, it is capable of noninter- 
laced 1,024- by 768-pixel resolution and 
256 simultaneous colors from a palette of 
16.7 million. Currently shipping with 


drivers for Microsoft Windows and Auto- 
CAD, this board is the perfect complement 
to the 386/33 for users with CAD and 
desktop publishing applications. 

The Deskpro 386^33 is a testimony to 
the commiunent Compaq has made to the 
combination of IS A and high-performance 
computers. If your computing needs de- 
mand the most in performance, compati- 
bility, arvl expandability, the Deskpro de- 
serves serious attention. 


DYNA COMPUTERS INC. 

Dyna 33Series 

by Edward Menrielson 

Dyna Computers' 33Series computer has a 
name that makes it sound as if it's two or 
three machines instead of one — and like all 
the machines in this roundup, it runs as fast 
as two or three ordinary computers put to- 
gether. 

Dyna will sell you a bare-bones 33- 
MHz system with no hard disk, video 
card, or monitor for $5,016. For that price, 
you get a tower case containing 4MB of 
70-nanosecond mothetboard RAM, 64K 
of 20-ns. processor cache memory, a 
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a winner. 





written 




Motherboard 
designed hy 
Con^ntAdtfs 
engineering 
design team . 
from the 
ground — 
to the most 
demanding 
standards. 


Five-slot 
riser catdiets 
you add up to 
five expansion 
cards: three 
fidt-size 16-bit 
andtwohalf- 
-size 8-bit. 


CompuAdtfs 
4-kiyer board 
requires 
.greater design 
discipline 
than others' 
6-layer 
boards, but 
reduces man- 
i^acturing 
costs, so we 
can sell to you 
for less. 


CompuAdd 

216 



All componems arr high 
quality-specified by 
CompuAdd design engi- 
neers to our o/wn board- 
level quality standards. 


Au systems are ULiisted, 
CSAcen^ed.Tuy 
. approved and fee. VDE 
andDOCCIassB 


Assembled and custom 
co/figured in our 262fiOO- 
square-foot Austin. Texas, 
mant^aauring plant. 






Surfitce 
mouta tech- 
nology adds 
five fuU func- 
tions to the 
motherboard: 
Q dual IDE 
hard drive 
interface. 

Q dual 

diskette drive 
controller, 
^ two serial 
porVi. 

Q one paro- 
le! port. 

^ agamepon 
interface. 


SnKOn- 

board memo- 
ry is expand- 
able to 4MB 
using Single 
In-Une 
Memory 
Modules 
(SIMMs). 


Proven tech- 
nology cf the 
80286 cMp 
nmrdngtu 
l6MHz. 


: ■ : 









CompuAdd 810, 
Only $595. 


CompuAdd 212, 
Only $895. 


CompuAdd 216, 

Oi%$995. 


CompuAdd J: 
Only $1495.'; tf " 


As shown, with Color VGA 
monitor and 20MB hard drive, 
$1410. 

• NEC V20® processor 
running at lOMHz. 

• 640KB RAM with parity 
checking. 

• BuUt'in dual IDE hard drive 
iiUerface. 

• Built-in dual diskette drive 
controller. 

• Built-in parallei printer port 

• Two built-in serial ports. 

• Three fuU-size expansion 
slots. 

• IVo half-size expansion sIcns. 

• Built-in game pan interface. 

• 8087 math coprocessor 
support 

•5.25” 360KB diskette 
drive. 

• Optional real time clock. 

• 101 -key enhanced keyboard. 

• 145 wan power supply. 


As shown, with Color VGA 
morutor and 20MB. hard drive, 
$1799. 

• 80286 processor running at 
12MHz. 

• 512KB RAM expandable to 
4MB on modierboard. 

•0 wait state page-mode . 
meniory. 

• Built-in dual hard drive 
interface. 

• Built-in dual diskette dkive 
controller. 

• Buik'in parallel printer port 

• Two buik-in serial ports. 

• Rve.expansion slots: three 
full-size Ib-bilarMl two half- 
size 8^bit. 

• Built-in game port interface. 

• 80287 ti^ coprocessor 
support,. 

• Ok^ of 5.25” 1.2MB or 
3J5” 1 .44 MB didtctte drive. 

• Real tiiTte clock. 

• 101 -key enhanced keyboard. 


As shown, with Color VGA 
monitor and 40MB hard drive, 
$2039. 

• 80286 processor rurunng ^ 
J6MHZ. 

•512KB RAM exparKld)ie to 
4MB on ntotherboard. 

• 0 wait state page-mode 
mcthory. 

• Built-in dual IDE hard drive 
interface. 

• Built-in dual dinette drive 
controller. 

• Built-in pa^lel printer port; 

• l\vo built-in serial ports. 

• Five expansion slo^: three 
full-size 16-bit and two half- 
size 8-b(t. 

• Builvin game port interface. 

• 80287 n^ coprocessor 
support 

• Qx^e of 5.25” 1 .2MB or 
3.5” 1.44MB diskette drive. 

•Real time clock. 

• 101-key enhanced keybo^. 


A5 shown, with Color VGA .^. r 
monitorand40MB hardih^i 
$2539. V 

• 80386SX processor riinniog-' 

at 16MHz. ' . - - : 

• IN^ R^expcBida^'tb; v 

AVffioQmodwrboard.. . .‘V* •' 

• 0 wait stai&pa^-mo^ • 
memory.' 

• Built-in dual !M hard Atvc ' ^ 

interface. . • \ 

• Biiili-in dual diskette dtiyt .!.* t % 
controller: 

• Built-in pualJe)prtt^pi^! i; ' 

• Two buiti-m serial pc^ ' 

‘ Five cxpansiOT sipte thiw" ^ 
full-size l6-bit_andtwohalf'. 
^8-hit- 

• Built-in garrte port 

• 80387SAmadi coprocessor . 

support . ■ • 

• Choice of 5JIS” 1.2MB or ..' . 

3.5” 1.44MBdiskeae drived - ' 

• Rekltkneclpr^. 


• ICU-ki^ enhanced *V 

•Oneye<a'’ 5 j^^sittsen^;'. 

V20*b*itpstmdindBimffcorNeCEteciroAk:t.iiK.We7.8Q286.80287,a0386$X andflOaaTSXaretndemutoor.liadCarpantki^raM^Uarefii^^ . 

mdemark of Imematkiaal Busineu Machines Cotporalion. nioesandpniducrdescnpriomsubjectiocfaatgB widow noece. CompuAdd bKXlMfefe fair <lMiinfa<aieiDemMMariy|M30^iai^«nRK ';. 




You don’t have to pay more 
to get everything you want 
In fact, you can pay 
35% to 45% less. 

Keeping our prices low is key to our 
business philosophy and that means keeping 
costs down. We skip the executive lunches ttnd 
the fancy offices to put our money into more 
important things. Like top talent to design and 


build some of the most reliable, flexible and - . 
compatible computers you can buy. 

It all adds up to a company that’s truly 
customer driven. Dedicated to giving you ' 
what you want at a price you can afford, then 
backing it with the best in support and ' 
service. , V. f : 

It took guts to change a great line of ; ’ 
computers. But all it takes to buy them 
is brains. 
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Foldout slip-sheet 


1. Open the foldout page 

2. Insert this sheet with 

1. Front side touching the free page 

2. Arrow pointing to the fold 

3. Slice the folded edge 



Fniripri prinp nf 1-hp nanp 


apis jag)o ag) uo suoipnj^sui aao||oj *x 
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Back 


1. Follow Instructions on the other side 


ver the last few years, CompuAdd has 
taken its share awards in the trade press, 
fijom “Editor’s Choice” to “Best Buy.’’- : 

Despite that, we’re changing our entire 
. line. Because, no matter how good we get, 
'we’ll never stop looking for ways to 
improve.’ . , 

Our new linenot only gives yoanipre ■ 
reliability, it ^ves you back more ofy'our . 
desk. The jHofile is lower and the footprint - 
is 30% smaller. Butyou ’ie not giving up 
, anydiing other Sian size. Our 386 systems 
■ have always been best sellers, widt proven: 
reliability and 100% IBM®-compatibility. 
And now they’re even better. 



The service is over 
the phone, over the counter 
or overnight. 


No other computer company is as cus- 
tomer driven as CompuAdd. You can tell by 
the service and support we offer. It’s among 
the best in die business. 

To begin with, if yoiir CompuAdd 
computer isn’t everything we said it would 
be, just return it within the first 30 days. 
We’ll give you your money back. No ques- 
tions asked. 

Ws guarantee each computer for a full 
year. You can call our technical and customer 
support center, toll-free. We’ve found that 
over90% ofourcustomers’questionacanbe 
answered over the phone. Or you can bring 
your system to one of our companymwned 



Call 1-800-933-8383 and order by 
phone. Or, if you prefer, drc^ by a compa- 
ny-owned CompuAdd Superstore and put 
a system through its paces before you buy. 
Get the feel of the keyboard. Compare 
monitors. If your business computing 
needs are more complex, call and a mem- 
ber of our corporate sales staff will come 
to your office. No matter how you prefer 
to buy, CompuAdd is there for you. 


CompuAdd Superstore repair centers. We 
also Offer on-^ s^k* within over 260 
Memorex/Rlex service;areas nationwide. 
And for the ConipuAdd 220 and above, cn- 
Site service is free for one year. 


’Sbu can buy over 
the phone, over the counter 
or over coffee. 



01989 CompuAdd Cotp. 



Our catalog makes ' 
an even more powerful 
statement. , 


Our full profile systems, including 
our CompuAdd 325 (38ft^), 320 
(386/20), 316 (386/16) and 220 (286/20) 
come with one year’s free on-site setv^. 
They are featured in our catalog, along ; : • 
with great prices on over 1 ,5(X) software 
and peripheral products. And all you have 
to do is pick up the phone. Or, if you’d 
rather put your hands on a computer before 
you put it on your desk, drop by any of our 
company-owned CompuAdd Superstores. " 


1 - 800 - 933-8383 



tv .C(jtii)uAiH355,tos99: 

386^ thiitt^es cornice with 40MB 
ha^ chive. Monochrome VGA monitor, 
high $p^ static R/Meache and lOI-key 
^ enhanced keyb0ffld:$4149 with Color 
;.VGA monitcw. for hard drive coitions. 

;;r 

386/20 that Comesobhipletewiai40MB 
hard drive. Monochrome VGA monitor, 
high'sp^ static RAh4 cache and 101 -key 
enhanced keyboard. $3345 with Color 
VGA monitor. Call fc^ h^ drive options. 

38IV16 that comes complete with aOMB 
hard drive. Monochrome VGA 

moiiitor.disk caching software and 
- 10 1-key enhanced keyboard. 

$2899 with Color VGA monitor. Call 
, - Tor hard drive options. 


itompuAdd 220, $2449 

, 286/20 that Oonres complete with 
40MB hard drive. Monochrome VGA 
monitor, disk caching software and 
' lOl-keyenhancedkeybOaid. $2699 with 
Color VGA monitor. Call for hard 
drive options. 






Dyna's quality SSSeries model with 4MB 
RAM, a 1 47MB hard disk, two floppy disk 
drives, VGA. and an 80387 coprocessor lists 

for $9,265. An extended warranty is available 
but probably unnecessary. 


1 .2MB floppy disk drive, a hard disk con- 
troller, 1X)S 3.3, and an 101-key key- 
board made by Monterey Electronics. Tte 
$9,265 system tested by PC Labs added a 
1 .44MB floppy disk drive, and its CDC 
hard disk with a Western Digital ESDI 
controller had a capacity of 147MB. The 
math coprocessor runs at 33 MHz, and the 
VGA system was top quality: a Video Sev- 
en V-RAM VGA card and a Mitsubishi 
Diamond Scan multiscanning monitor. 
Dyna sent an exceptionally clear and de- 
tailed manual for an earlier model in its 
line and promises equally impressive doc- 



Oyna 33Seri«s 

D^a Computers Inc., 3081 N. First St., San 
Jose. CA 95134; (408)943-0100. 

Ust Price: With 4MB RAM. 1 .2MB 5.25-inch 
floppy disk drive,*DOS 3.3, $5,01 6; with 1 47MB 
hard disk. 1 .2MB 5.25Hnch and 1 .44MB 3.5-inch 
floppy disk drives. VGA monitor. 80387-33 
coprocessor. $9,265. 

In Short: Dyr^a's 33-MHz machine uses rtothing 
but luxury components (or a reliable rx>*rxxisense 
system. System performarice is solidly in the 
middle range of 33-MHz machines, although the 
AMI motherboard includes some tweaking by 
Dyr^a for enhanced performance. 
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umentation for the Dyna 33Series. 

Dyna’s sturdy tower case is a standard 
clone design with six accessible half- 
height drive bays and a front panel with a 
keyboard lock, a turbo switch that does 
nothing, and a reset switch that resets. The 
second serial port extends via a cable to 
one of the knockouts on the back panel, so 
you use only one expansion slot. 

To get inside the case you have to pull 
off a plastic back panel, unscrew the large 
metal cover, and lift it off the frame. In- 
side, you'll And a motheiboard with the 
AMI BIOS that is becoming one of the 
more popular choices for fast machines, 
and the usual set of one 32-bit slot, six 16- 
bit slots, and one 8-bit slot. The built-in 
setup program lets you shadow the video 
and system BIOS into RAM . 

HUSHEO-UP MOTHERBOARD 

Since Dyna has customized the memory 
management and souped up the cache- 
control circuitry, it won’t say who built the 
motherboard, but the board bears an un- 
cannily exact resemblance to the AMI 
motherboards found on other 33-MHz ma- 
chines in this survey. The only visible dif- 
ference was a single jumper wire on the 
Dyna board. The Dyna 33Series is in the 
middle of the pack on the PC Labs bench- 
mark tests, with scores similar to those of 
the other 33-MHz AMI-based PCs. The 
expansion bus speed is a sober 8 MHz, and 
any memory that the CPU doesn’t get from 
the hardware cache is accessed via an in- 
terleaved memory scheme. 

Currently the Dyna motherboard can 
hold 8MB of memory, half in DIP sockets; 
the rest are SIMMs. When 4-megabit 
chips become available, the motherboard 
will accommodate 32MB. An optional 32- 
bit memory card can hold 8MB of 1Mb 
DRAM chips now, 32MB of 4Mb chips in 
the future. The SIMM sockets, however, 
line up with the expansion slots and might 
conceivably conflict with excessively 
large add-in cards. Also, Dyna has but one 
coprocessor socket on the motherboard; 
the company will sell you a $250 daughter- 
card to let you install both a Weitek chip 
and an 80387. 

Dyna offers I year of free parts and la- 
bor but lets you buy an extended warranty 
as an option. With the quality components 
inside— and provided that you buy one of 
the better hard disks Dyna offers — 
you’ll probably forget about the warranty 
after you unpack this quality computer. 


EVEREX COMPUTER SYSTEMS 

DIVISION 

Everex Step 386/33 

by Bruce Brown 

Everything about Everex systems reflects 
the company’s dedication to speed. The 
Step 386/33 gives you room for 16MB of 
32-bit memory, up to 256K of cache mem- 
ory, both 80387-33-MHz and Weitek 
3167 math coprocessors, and space for 
two full-height, large-capacity hanl disks. 
You can spend more for a 33-MHz com- 
puter, but you can’t And a machine with a 
clearer dedicadon to pure speed. 

The Step 386/33 uses a proprietary 
motherboard and 80386 chips with AMI’S 
well-received system BIOS. The base sys- 
tem costs $6,199 and includes 1MB 
RAM, a 64K cache, a 1.2MB 5.25-inch 
floppy disk drive, parallel and serial ports, 
ESDI combination floppy/hard disk con- 
troller, and DOS 3.3. Our standard conflg- 


FACT RLE 


Everex Step 386/33 

Everex Computer Systems Divisktn. 48504 Kato 
Rd.. Frenxjnt. CA 94538; (800) 356-4283. (4t5) 
498-1111. 

Ust Prkre: Witti 1 MB BAM. 1 .2MB 5 25-iiKh 
floppy disk drive. DOS 3.3. $6. 1 99; with 4MB 
RAM. 1 60MB hard rksk. VGA rTxxiitor. 80387-33 
coprocessor. S1 1 .342; with 330MB hard disk. 
$12,591. 

In Short; With the S1ep386G3. Everex continues 
its tradition of extrem^ fast system design and 
component selection. Capabie of holding two 
high-capacity tuU-height hard disks, the Step 
38633 offers excellent expansion possibilities. 

CIRCLE 404 ON READER SERVICE CARO 

uration with 4MB RAM, a 160MB hard 
disk, a 16-bit VGA card plus a Casper or 
Tatung VGA monitor, and an 80387-33- 
MHz coprocessor costs $ 1 1 ,342 — a high- 
end price tag. The tested unit actually had a 
330MB hard disk and lists for $12,591 . 

The desktop case has indicator lights 
for power, disk access, and speed — the 
system lock and the speaker and system re- 
set switches are all hidden behind a sliding 
smoked plastic door. The processor runs at 
8.25, 16.5, or 33,3 MHz, with the latter 
being the speciAed upper limit for the Intel 
80386 chip, consistent with the Everex 
reputation of designing the fastest PCs 
safely within processor design specs. The 
computer’s expansion bus can run at a fast 
1 1 .6 MHz, switching to a default speed of 
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Lurking behind the smoked giass of the 
Everex Step 386/33 is 4MB RAM, a 1 60MB 
hard disk. 1 28K cache, and an 80387 
coprocessor — aii designed for maximum 
speed. With VGA the system is $1 1 ,342. 



Everex’s approach to motherboard design includes VLSI circuitry and a low discrete chip count. 
The result is a mothertxtard that offers fast performance. The numerous white-labeled ICs 
(integrated circuits) typically bespeak a manufacturer's reluctance to permit the general public 
(and competitors) to learn its chip source and type. 


8.2S MHz to ensure compatibility. 

The Everex motherboard is a totally 
jumper- and switch-free system. Configu- 
rations can be set from the keyboard using 
a ROM-resident setup program accessible 
with the Ctrl-Alt-Fl key sequence. The 
motherboard has four slots for main mem- 
ory and four cache memory slots. Using 1- 
megabit SIMM chips on modules of either 
1 , 2, or 4MB, you can build the system to 
1,2, 3,4,6, 8, 12, or 16MB depending on 
module allocation. The only rule is that 
you must use the same size module in each 
memory slot. The processor RAM cache 
size depends on the number of main mem- 
ory slots used, with 64K of cache memory 
per main memory slot filled. The 4MB test 
machine used two 2MB memory slots; 
therefore the machine accommodates 
128K of cache memory. 

TIME IS CACHE 

The cache uses 20-nanosecond static 
RAM chips. Its scheme uses a proprietary 
design called AMMA, a scalable write- 
back cache that allows an effective zero- 
wait-state performance % to 99 percent of 
the time for memory reads but writes back 
only to the cache , saving time over designs 
that immediately write back to both main 
and cache memory. Main memory write- 


backs are made in bulk, freeing the proces- 
sor from unnecessary duty. The Step 
386/33’s design obviously works since it 
was one of the fastest 33-MHz machines 
we tested, doing especially well on the 
processor and memory benchmark tests. 

Since you don't n^ to use a slot to up- 
grade the memory, there are fully eight 
slots, two 8-bit and six 16-bit, for expan- 
sion opportunities. There's also room for 
two full-height hard drives (Everex sells a 
330MB full-height drive for a maximum 
660MB of storage) plus a floppy disk 
drive. If you prefer, you can opt for five 
half-height devices fed by the ample 2(X)- 
watt power supply. 

A new Step 386/33 owner's manual is 
an information-packed 309-page tome, 
complete with well-illustrated sections on 
configuration, operation, troubleshooting, 
MS-DOS, applications software, install- 
ing system options and upgrades, and utili- 
ty software. A 101 -key Maxi-Switch key- 
Ixrard completes the system. 

Plain and simple, the Everex Step 
386/33 is a fast computer, and if speed is 
what you are looking for, consider the 
Everex along with the ALR, Compaq, and 
Northgate machines. Its engineering quali- 
ty and breakneck performance put it at the 
front of the pack. 


FIVESTAR COMPUTERS 

FiveStar System 33/D 

by Alfred Poor 

The FiveStar System 33/D comes in a typi- 
cal desktop case with a typical mother- 
board and other typical components. It 
also comes with a base price of $4,103 for 
a 1MB monochrome display model with a 
60MB mn-length limited (RLL) hard disk 
drive, or $8,298 for our standard 4MB col- 
or VGA configuration with a 150MB 
ESDI drive and DPT SmartCache Caching 
Disk controller, a 33-MHz 80387 co- 
processor, and DOS 4.01 . 

Those prices are reasonable but not sig- 
nificant enough to distinguish this lesser- 
known company from its mail-order and 
clonemaker competition. One of the most 
substantial differences is the appearance of 
the documentation. Many low-end ven- 
dors simply stuff a bunch of component 
manuals into a plastic bag and call it docu- 
mentation. When you open the FiveStar 
box, you'll find a handsome black vinyl 
binder with a silk-screened logo on the 
cover. Inside, there are half a dozen tabbed 
dividers for sections such as “Operations 
Guide” and "Storage Devices.” Overall, 
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JNow you can chaii^ programs 
on your computer just as easily. 


“Click”, spreadsheet. 

“Click” word processor. 

“Click” database. 

Imagine. Now you can change from 
one software program to another just like 
changing channels on your television. 
With Software Carouself it’s that easy. 

No mote saving files, exiting pro- 
grams, loading new programs and 
retrieving new files, every time you 
need to change applications. 

Simply load your programs in the 
morning (it handles up to twelve at a 
time). TTten “click” from one to another 
all day long. 

Over to word processing for a quick 
memo. Into your spreadsheet for budget 
work. Off to your database for a mailing 
list update. Return to your word processor, 
and it’s ready to go back to work, right 
where you left off. 

Or load several sessions of the same 
program, each with a different file, pop 
back and forth, and work on several 
spreadsheets, documents, or anything 
else, all at once. 

Why didn’t someone do this before? 

Actually, a lot of people tried. But 
what they ended with were a bunch of 
fency sofiware “environments” that eat 
up memory, change the way you work, 
and boggle the mind with complexity. 


Plus, a lot of them make you buy new 
“compatible” software applications. Some 
even make you buy a bigger computer. 

Software Carousel, on the other hand, 
worb with the programs you already own. 
So you can go on using 1-2-3, WordPer- 
fect, dBASE, SideKick, any program that 
runs on the computer you use right now. 
In an absolute minimum of memory. 
Without changing anything about the 
way your software runs. 

Best of all. Software Carousel makes 
the most of your computer’s memory by 
letting you use all available lower 
RAM in each program you 
use. And if you decide 
to add extended 
or expanded 
memory. 

Software 
Carousel worb 
with that too, 
and makes switch 
ing even faster. 

Garry Ray, writing 
for PC Week said, 

“Of these three alterna- 
tive operating environ- 
ments (OS/2, Desqview 
and Software Carousel), 

Carousel may be the best 
choice of the day.” 





New release 3.0— the best gets 
even better. 

This is the third major release of 
Software Carousel, and we think you’re 
going to like the improvements. 

Like new support for graphics 
programs. And for PC networb. 

Like new menu options that free 
up even more memory to run your 
programs in. 

A new automatic start-up that lets 
you get all your programs underway the 
minute you turn on your computer. 

And a new customization menu 
where you can tailor all of Software 
Carousel’s features and options 
exactly the way you want them, 
^at could be easier? Well 
how about the price? Software 
Carousel is just $89.95 at your 
software dealer, or direct from 
SoftLogic Solutions. 
InfoWorldsaid, “If 
you’re looking for sim- 
** "" plicity. Carousel is the 

^ environment for you. 

' It’s a . . . program that 

delivers what it prom- 
ises; a very good value.” 
So sit back, relax, and start 
changing programs the easy way. 
With Software Carousel. 





SoftLogic Solutions, Inc. 

One Perimeter Road, Manchester, NH 03103 


Available at software dealers everywhere. 
Or, order direct by calling toll-free. 

Call 800-272-9900 

(603.62;.9900mNH) 


Software Carousel ts a regutered trademark of SoftLogic Solutions. Other brand names are trademarb or trgtsiered tradenurb of their tespecns'e owners. 
€> 1989 SoftLogic Solutions 
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With US, 

VGA stands for 
^feryGood 
Alternative. 




You don’t have to pay top dollar to get VGA color tech- 
nology in a monitor. 

Not when there’s an alternative with the world class 
quality of Samtron. 

Our monitors are made in Korea, by Samsung Electron 
Devices. One 


Products Refined For 
The International Market 


of the largest 
monitor 

manufacturers in the 
world. But, while we 
make monitors in volume, 
we don’t make them in 
every possible model. 

Just the most popular ones, refined for the 
international market. Like the 14" Samtron VGA color 
monitor you see on the right. 

That keeps the production runs high, the costs low. 

It’s how we’ve t^en the money-saving alternative for 
smart monitor buyers in the U.S. and around the world 
since 1978. (Our service is also worldwide.) 

And it’s why choosing a Samtron VGA monitor is as 
brilliant as the 256 colors you’ll get. 


SAMSUNG ELECTRON DEVICES AMERICA, INC. 

14251 E. FIRESTONE BLVD., SUITE 101, LA MIRADA, CA 90638 
TELEPHONE: (213) 802-8425 OR FAX: (213) 802-8820 


SAMSUNG ELECTRON DEVICES 
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it’s competent documentation that looks 
better at first than it does under scrutiny, 
but proves to be sufficient. 

The first section turns out to be less than 
40 pages of general setup information, 
much of which is a glossary of terms. The 
remaining inch and a quarter of paper is 
simply the familiar component manuals 
with holes punched so they fit the binder. 

The FiveStar does come with a handy 
set of utilities called QA Plus from Diag- 
Soft. This is a set of programs that can be 
used to identify and diagnose the compo- 
nents in your configuration. FiveStar ^so 
includes an on-site service contract 
through GE for the first year in addition to 
the traditional 1 -year warranty. 

FEW OTHER DIFFERENCES 

From here on, however, the differences 
with other machines dwindle. The mother- 
board is the familiar Micronics design, 
featuring an Award BIOS for both the sys- 
tem and the keyboard. There is an Everex 
I/O card, with a parallel and two serial 
ports. The case has five half-height bays, 
three of which are open through the front 
panel for removable media. A 200-watt 
power supply has a full complement of 
five power connectors, so there is no prob- 



FiveStar's System 33/D adds 1 -year on-site 
service and a DPT SmartCache Caching 
Disk controller to our standard configuration 
of 4MB RAM, a 1 50MB ESDI hard disk, VGA, 
and an 80387 for $8,298 to make a 
competitive package. 
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Connect to GenTsch 

YOUR NETWORK SPECIALISTS! 
800 - 638-0286 


GENTECH 


28620 

• 80286 Processor, 20Mhz Clock, 0/1 Walt state 

• 1MB RAM exp. to 2MB on Mottieitx>ard 

• EMS 4.0 Dr. 80287-10 Support, Phoenix Bios 

• Norton 23, Landmark 26.7 MHZ • 8 Expansion Slots 


POWER & SPEED 
OF 386 WITHOUT 
THEPRICEII! 

$1099 


[TT 

h 

[2ESiIi 


every last dollar of your computer budget 
is critical and you still want top speed, 
consider the GenTech 286-20** 

“The GenTech 286-20 offers an almost 
unbeatable price** 

PC MAGA2INE JUNE 27 19S9 


BESTBUY 

NEW LOWBt nUCEl 


38620 


$1499 


• 80386-20 Processor. 20MHZ. 

• 1MB . 0 Wail stale i RAM 

• 80387-20 Math co-processor support 

• One 32-bil F've 16-bil Two 8-bit slots 


GBITKH386-25C $2299 

• 1 MB RAM Expandable to 32 MB 

• 32K Cache Memory 25 nanosecond 

• 8 Expansion Slots 

• Five 1/2 Height Drive Bays 

• Dual Hard Disk/Floppy disk Controller 

GENTECH Turtw XT-10 $479 

• Nec V-20 CPU processor. 

• 1(V4 77 MHZ switchaOle 

• 512K RAM exp. to 640K on motherboard 

• Rales 4.0 on Norton Scale. 84 Keyboard 

• One 360KB Floppy Drive. ser/par/clocK 

GanECH 286-12 $749 

• 80286 Processor. t2/6Mhz Clock. 0 Wait state 

• S12K RAM expo to 1 MB on Main board 

• tot Key Keyboard. Award BIOS 

• Four 16 Bit SLOTS. Two 8 Bit SLOTS 

• Serial/Paralel Ports 

• WD 1003 Hard Disk/Ftoppy Disk Controller 


Al 286 and 386 systems include 1.44MB or 
t 2M6 FD. dual FO/HO controller. 200 Watt 
power supply seiial and paralel pons, and 
tot keyboard 

lYEMVWVMNTY 

30 QW MONEY BACK GUMWNTH 

ON GBfTECH SYS1BNS 


GENTECH OPTIONS 


MONOCHROME SYSTEM S139 

EGA CaOR SYSTEM S479 

VGA CaOR SYSTEM S545 

VGA MONO SYSTEM S319 

30MB SEAGATE 4038 S225 

40MB ST 251 1 28ms S379 

90MB MAXTOR SCSI HALF HT 28ms S799 
155MB MAXTOR E SOI W/Coni St499 

320MB MAXTOR ESDI W/Coni S2689 


/ICr lower PRICES!! 
AlSI AST RESEARCH 

AST BRAVO W/O OR 

S749 

AST BRAVO Model 5 

5849 

AST BRAVO Model 45 

51350 

AST Premium 286 Model 70 

$1189 

AST Premum 386 16M HZ 

$2249 

AST Premum 386C20MHZ 

$2799 

AST Premum 386 25M HZ 

S3689 

AST Premum 386 33MHZ 

54059 

COMPUTERS 

COMPAQ 


NEWII DESKPR0286e 

lrom$1819 

SLT 286 MODEL 20 

53945 

SLT 286 MODEL 40 

54395 

DESKPR0286 

lram$1700 

DESKPR0386S 

lrom$2379 

0ESKPR0386«)e 

ltom$3750 


'Cal lor Other Models and Conhguialons 



• GENTECH 266-20 



• TIARA TECHNOLOGY 


brother 

MODEL HL4« 

Laser Printer 



W’kTM HEWLETT 

PACKARD SUPPLIES 

INK CARTRIDSES 

DESKJET. DESKJET PLUS. OESKWRITER. 
PAINTJET. THINKJET SCALL 

TONER CARTRI06ES 

LASERJET II . LASERJET II 0. II P . SCALE 
FONT CARTRIDGES 

DESKJET. DESKJET PLUS. LASERJET, 

LASERJET IIP, IIP SCALE 

80286 LAPTOP 

20MB or40 MB HARD DRIVES 
1MB RAM -3 HOUR BATTERY 


MFG BY ZENITH 

20MB S2399.00 

40MB S2799.00 


NETWORKING 

NETWOHKMG SOFTWARE SCALE 

HARVEST ARCNET CARD S99 

HARVEST ETHERNET CARD 5159 

HARVEST ACTIVE HUB 5219 

HARVEST ETHERNET NE1000 5159 


TIARA TECHNOLOGY 
ARCNET LANcard/MCA 5109/349 

ETHERNET LANcard/MCA $229^58 

ACTIVE HUB $329 


ARCNET PASSIVE HUB 539 

t6 BIT ARCNET CARD $379 

MATH CO-PROCESSORS 

(LOWEST PRKESII) 

80387-25 , $475 

80387-20 / 80387-16 $395«32S 

800287-12 5285 

80287.1(V80287-8ffl02876 523051955140 

8087.1/8087.25087.3 $1755129589 

80387-SX $329 

PRINTERS 

BROTHBIHLSe SCALE 

NEWIIBROTHBIHLSps SCALE 

CANON BUeaLEJETBJ130 S799 

NEC/B>S0N ALL MODELS SCALE 

PANASOMC 1180, 1191. 1124 SCALE 

OKDAIA ALL MODELS SCALE 

QMS PS 810 S3699 


CALL FOR SPECWIS ON DCfTIZERS, 
PLOTTBIS, SCANNBISa FAX BOARDSI 


CUSTOMER SERVICE 

401 - 732-5556 

ORDER ONLY 


WELCOME!! 
INTERNATIONAL INQUIRIES 


0QQ_0^0_Q200 We harxile all your paper work 


FAX NO. 

401 - 732-5518 


ACCEPTEDIfl 

VISA. MC. COO. CORPORATE PO 


Add 2% lor COO Matimum PO SSOO Prices 
subject to change Return auttionzatxin 
required tor detective merchandise subject to 
20% restockxig charge 


Genlech 

GENERAL TECHNOLOGY CORR 
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UNWANTED EMISSIONS 

by Winn L. Rosch 

Ask an engineer for a quick definition 
of EMI and RFI, and chances are he’ll 
call them both a headache. The two ef- 
fects are welcome only in their absence, 
and minimizing them can be the most 
rigorous part of designing a new com- 
puter system. 

Technically, EMI stands for electro- 
magnetic interference; RFI, radio fre- 
quency interference. They are actually 
two aspects of the same phenomenon, 
and strictly speaking, EMI is a more 
general term that includes RFI. In fact, 
computer engineers generally refer to 
both simply as “emissions.” 

Both refer to stray signals that radi- 
ate from inside computers or just about 
any electrical device. RFI covers sig- 
nals that interfere with radio (and televi- 
sion) transmissions; EMI signals can be 
any frequency but are usually restricted 
to lower-frequency signals (below 30 
kHz) and aperiodic noise. 

SOURCE OF EMISSIONS 

Any flow of electrical current induces a 
magnetic field; similarly, a moving 
magnetic field induces a current. The 



RveStar System 33/D 

FiveStar Computers, 21 00 North Greenville Ave. , 
Richardson, TX 75081 : (800) 752-5555, (214) 
470-9000. 

List Price: 1 MB RAM, 60MB hard disk, 1 .2MB 
5.25-inch or 1 .44MB 3.5-inch floppy disk drive, 
monochrome nnonitor, $4,103; with 4MB RAM, 

1 50MB ESDI hard disk, DPT SmartCache 
Caching Disk controller, VGA monitor, 80387-33 
coprocessor, DOS 4.01 , $8,298. 

In Short: FiveStar's DPT-controller-enhanced 
hard disk performarx* distinguishes it from many 
other 386-33S. Processor performance is 
unexceptional, while price is reasonable. The 
1 -year on-site sennce is an attractive plus. 

CIRCLE 405 ON READER SERVICE CARD 

lem with having to split power leads. 

The machine we received for testing 
had some interesting components, includ- 
ing a Video Seven FastWrite VGA. Sur- 
prisingly, this high-quality 16-bit video 
card had thoroughly unspectacular per- 
formance characteristics. 'Vou might want 
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EMI and RFI 

field radiates outward — forever if un- 
checked, though generally losing 
strength as it moves away from its 
source. Any time a current flows 
through a wire, a magnetic field is gen- 
erated. When such radiation is desired, 
the emanations are called radio waves, 
and the radiating wire, an antenna. 

Inside your computer, every length 
of printed circuit foil and every con- 
necting wire acts as a miniature antenna 
radiating its own field. Without proper 
precautions, these signals can cause a 
variety of disruptive effects. Radios 
and televisions can mistake the emis- 
sions for their signals, resulting in noise 
and confused communications. 

Even worse, the wires inside a com- 
puter and nearby electronics also act as 
receivers. They may pick up undesired 
emissions and mistake the signals for 
something else, perhaps causing errors 
and mistaken readings. 

To prevent interference, most com- 
puters are shielded either with metal or 
metal-lined plastic cases that block 
electromagnetic fields. Circuit traces 
can be kept short, reducing their anten- 
na-like potential for sending or receiv- 


ing emissions. The traces can even be 
laid out so that one shields another or 
cancels out the other’s radiation. The 
ground and power signals on the Micro 
Channel bus, for example, are laid out 
to minimize emissions. 

As computers become faster and 
faster, emission problems intensify. 
Higher frequencies mean shorter wave- 
lengths, which are more effectively ra- 
diated by the shorter circuit traces in- 
side computers. Shorter wavelengths 
can squeeze through smaller openings 
in the shielding afforded by the case and 
on the cables. Getting a faster computer 
to market takes longer because extra 
time is necessary to reduce the more 
prevalent emissions in order to receive 
FCC certification. 

Potentially, emissions problems po- 
tentially can change how computers are 
made and even limit the number of 
computer makers. At higher frequen- 
cies, simply putting a new system 
board in an old box (as many smaller 
computer manufacturers do) may not 
be sufficient to meet the FCC’s strict 
emission standards. And someday, 
only larger corporations may have the 
wherewithal required to design ma- 
chines that keep emissions in check . ■ 


to consider an alternate video adapter. For- 
tunately, the disk controller was a DPT 
SmartCache Caching Disk controller, 
which is one of the new breed of intelligent 
controllers complete with its own on-board 
cache. It sports a 68000 processor of its 
own and takes a significant load off the 
CPU for disk operations, as demonstrated 
by two second-place finishes in the PC 
Labs disk benchmark tests. 

Although the processor and memory 
benchmark tests placed the FiveStar Sys- 
tem 33/D at the bottom of this sampling of 
machines, the difference separating it from 
the top performers is inconsequential. In 
the end, the FiveStar is a reasonable per- 
former, but FiveStar needs to do far more 
to distinguish itself from the rest of the 
competition, particularly in terms of price. 
The on-site service is an attractive feature, 
but it is becoming more common eveiy 
day. You will find more-innovative high- 
performance machines at roughly the same 
price, and more-competitively priced ma- 
chines if you look elsewhere. 


GATEWAY 2000 

Gateway 386-33 
Dream Machine 

by Edward Mendelson 

Gateway 2000 gave a lofty name to its 
386-33 Dream Machine, but its remaric- 
ably inexpensive $5,995 desktop system is 
more solid and more mundane than any 
dreams you’re likely to remember. It’s a 
high-qu^ity example of a generic.33-MHz 
machine — something that was a dream a 
few months ago but is now very much in 
the realm of reality. 

Other vendors tweak their systems to 
improve performance, but Gateway’s poli- 
cy of using proven components wiAout 
any significant change is likely to make 
this computer one of the most reliable sys- 
tems you can find. In the PC Labs bench- 
mark tests, the Gateway 2000 generally 
performed in the midrange. 


Copyrightad 
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The classic 
architecture of the 
B-MHzIBMPCAT 
was designed 
before the worries 
of EMI and RFI 
emission levels 
from high-speed 
components 
became critical. 
Note the long trace 
paths, full-size chip 
packaging, and 
massive quantities 
of devices typical 
of the genre. 



Vyhilemostofthe 
emission shielding 
Is done by the 
protected system 
enclosure. 
Improvements are 
still evkfent on this 
33-MHz Zenith 
motherboard. 
Smaller chip 
packaging and 
flush ntountlng 
combined with 
shorter trace paths 


work to lessen 


stray emissions. 


Gateway’s $5,995 basic system comes 
with virtually everything you'll need to get 
started, including a 200-watt power sup- 
ply, a Key Tronics 101-key keyboard, and 
DOS 3.3 or 4.01 . The AMI motherboard 
has 4MB of 70-nanosecond RAM and a 
64K 25-ns. hardware cache. The three 
half-height drive bays open to the front 
have 1.2MB and 1.44MB drives from 
TEAC, with a third bay available for a tape 
backup drive. The two internal drive bays 
hold a half-height 150MB MiniScribe 
ESDI hard disk with a Western Digital 
controller, allowing room for a second 
disk. An ATI VGA Wonder card drives a 
Gateway 2000 Crystal Scan 860 multi- 
scanning monitor up to Super VGA 800 by 
600 resolution. A 33-MHz 80387 math co- 
processor brings the price to $6,720, with 
an extra $200 for the same configuration in 
a tower case. 

FAMILIAR CLONE MODEL 

The tower review unit is a familiar clone 
model with six open half-height bays. To 


get at the expansion slots, you have to lift 
the full metal cover off from the top and 
both sides instead of removing a separate 
side panel. 

One oddity is that the case has a turbo 
switch on the front panel that does nothing 
at all. This is just as well, since the turbo 
switch is too close to the reset switch. 

The AMI motherboard uses socketed 
RAM, so you can replace the 1 -megabit 
( 1 Mb) chips with 4Mb chips when they be- 
come available. You can also add up to 
four 1 Mb or 4Mb SIMMs to the sockets on 
the motherboard, although you may have 
to rearrange any especially large expan- 
sion cards so that they don't bump into the 
memory modules. 

An optional 32-bit memory expansion 
card costs $250 with no memory installed 
and can hold SMB of IMb DRAM chips. 
The motherboard has a bus speed of 8 
MHz for compatibility, with one 8-bit and 
sbt 16-bit slots. It also has one socket that 
you can use with either an 80387 or a Wei- 
tek 3 1 67 coprocessor. 


FACT RLE 


Gateway 386-33 Dream Machine 
Gateway 2000, 106 West 6th St.. Sergeant Bluff. 
lA 51 054-2000; (800) 233-8472. (71 2) 943-2000 
List Price: With 4MB RAM. 150MB hard disk. 

1 .2MB 5.25-fnch and 1 .44MB 3.5-inch floppy disk 
drives, mutascanning monitor, DOS 3.3 or 4.01 , 
$5,995; vnth 80387-33 copn>cessor, $6,720; with 
lowercase, $6,920. 

In Short; Gateway 20(X)’s 33-MHz Dream 
Machine is a care^lly assembled package of 
starvlard high-quality parts without su^)hses. A 
solid, conservatively designed machine that 
should be highly reliable and affordable 

CIRCLE 406 ON READER SERVICE CARD 

You can throttle the speed of the system 
down to 8 MHz from the keyboard, and 
you can also use the keyboard to switch the 
hardware cache on and off. Gateway 2000 
sent separate manuals for the mother- 
board, boards, and other components but 
promises to have a single integrated man- 
ual shortly. 
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One of ttw moat popular second sources of motheiboanis Is American Megatretxls kic., with Boss 
Technologies, Oyna Computers, Gateway 2000, Micro Express, Tangent, Tri-Star, and Wedge 
Technology all using the AMI board. However, you need to Install a daughtertxiard if you wish to 
have simuKaneous use of Weitek and 80387 coprocessors. 


The Weitek 1167 and Intel 33-MHz 
80387 coprocessors are supported either 
separately or together; our review unit in- 
cluded the 80387 only . For these coproces- 
sors to operate simultaneously, you need a 
special Weitek daughterboard. 

The two banks of DIP sockets and two 
banks of SIMM sockets on the mother- 
board can hold up to 8MB of I -megabit 
DRAM. To bring the system up to a full 
16MB of 32-bit RAM, you can install a 
memory card in the proprietary 32-bit slot. 

CONTINUES 






Mwo&qwnaaeas ' 

Mere BqirMs Inc., 2114 S. Grand Av».. Santa 
Ana, CA 92705: (800)642-7621. (714)66M973 
Uat Prioa: WMh 4fye RAM. 1 2MB S2S4nch WM 
1 .44MB 3.S-lnch floppy dM drtvaa. 86,906: w«h 
1 50MB hold d*. VQA monitar. 80867-33 
cooraoBMor. 88240. 

ki Short; Wlh ts AMI motiaitoird and quaWy 
componanlt, me MtaDEigaaat 386-33 piBvad Id ,1 
baaaoidparfontiaranna^aimaPCLaba ,-.r 
banehmarii laam, kaiWig in aapacMy aOong 
llinaaonoufpnioeaaorandmamo(ytaala.Fouf 
montha ol oivalla aaivfcw are mdudad wim a 
l-yaarparia-aiKHabar warranty. c 
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Gateway SOOtTs 386-33 Dream Machine is 
just that, with its quality components, 4MB 
RAM, a 1 SOMB hard (SSk, two disk drives, 
and VGA for only $6,995. Add an 80387 
coprocessor and a lower case, and the price 
is $6,920. 


Gateway 2000’s warranty offers 1 year 
of parts and labor, and the company ships 
any replacement parts (overnight if neces- 
sary) before receiving the original back 
from you. It's a cost-saving approach, but 
the conservative engineering and quality 
parts should prove highly reliable. 


MICRO EXPRESS INC. 

Micro Express 386-33 

by Catherine D. Miller 

Micro Express recognizes that people in 
the market for a state-of-the-art 33-MHz 
machine are likely to be running memory- 
hungry applications: the $S,99S basic con- 
figuration of its Micro Express 386-33 
ships with 4MB RAM. 

The heart of the machine is the AMI 
(American Megatrends Inc.) 33-MHz 
motherboard, which comes standard with 
a 64K direct map cache composed of 20- 
nanosecond SRAM chips . If you lower the 
microprocessor’s 33-MHz clock speed to 
8 MHz, you must activate the cache by a 
key combination. (The bus operates at 8 
MHz only.) 



The Micro Express 386-33 combines the 
AMI molheitx»id with quality components to 
attain solid 33-MHz performance. With 4MB 
RAM, a 1 SOMB hard disk, two floppy disk 
drives, VGA, and an 80387 coprocessor, it 
lists for $8,248. 
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The Networked Co 








New applications for old PCs. 
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dards (SNA in this case) 
that let AT&T’s new Net- 
■> worked Computers work 
smoothly with the systems 
you alre^y have. 

^ How to share new 
applications and 
precious resources. 

Take the case of Scott, 

Paul, Connie and Tanya in 
’ the second diagram. TTiey 
each rely on expensive 
peripherals, but you can’t 
afford to get them 
individual sets. And their 
’ complex, networked 
application would really 
strain your existing DOS 
server. 

^ Enter the AT&T 


6386/25 WGS, our entry- 
level UNIX* System V 
server. UNIX System V is 
the only desktop operating 
system designed for com- 
munication-intensive 
applications. And since it 
also supports AT&T’s 
OPEN LOOK™ Graphical 
User Interface, life can be 
visibly easier. 

We’ve given the 6386/ 
25 features that exploit the 
UNIX system’s natural abil- 
ity. So it’s perfect for re- 
source-sharing, database 
management and other ap- 
plications DOS and OS/2'* 
just can’t handle efficiently 

In fact, AT&T has con- 


figured, pack^ed and 
tested solutions including 
communications, database 
and image servers. Just let 
us show you. 
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Introducing 
Four New Networked 
Computers 


\bur information systems 
are supposed to help peo- 
ple make the most of the 
information they have. But 
how often do ordinary 
computers hold up that 
very information? 

We offer a solution; 

Four new desktop systems 
and servers designed by 
AT&T to thrive as net- 
worked systems. 

These are /nlierpersonal 
computers. AT&T’s new 
systems (ranging from a 


simple PC-to-mainframe 
package to a “connois- 
seur’s” server for mission- 
critical applications) bring 
together more than in- 
formation. They bring 
together the people be- 
hind it. 

Meet your other systems. 
Sharing information among 
people using different 
manufacturers’ equipment 
has always been a problem. 

Now the solution’s as 
simple as the example in 
the first drawing above. A 
new AT&T 6386/SX Work- 
Group System links to an 
existing IBM* host and 
gives your people access to 


important corporate data 
held there. 

The key lies in a net- 
work builder’s oasis called 
the AT&T Application 
Operating Environment 
(AOE). AOE offers a unique 
collection of industry stan- 








OS/2 is a trademark and PS/2 and IBM are regLstered trademarks ol 
International Business Machines Corporation 


Compaq is a registered trademark of Compaq Computer Corporation. 
DEC is a registered trademark of Digital Equipment Corporation. 


Don’t let ordinary computers hold up 
your information anymore. 
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)f information from 
jjcoplc in one department 
pan trigger action by people 
another. 

To protect all that infor- 
lation, we include a 
cial “disk mirroring” 




k/bS 


feature that performs auto- 
matic, instantaneous back- 
ups. And since the Model S 
comes with SCSI, you get 
seven times more storage 
than non-SCSI 386 
products. 

On top of that, we test 
and warrant* each ele- 
ment of the package, then 
assemble the complete 
system, including SCSI 
devices, UNIX System V 
operating system, StarLAN 
10 networl^g hardware, 
and StarGROUP'“ software. 
Let’s talk. \bu’ll find the 
Networked Computing 
experts make good 
listeners. We can customize, 


install and integrate the 
Networked Computers 
in as many different ways 
as you have needs. To learn 
more, simply call your 
AT&T Authorized Reseller ' 
or AT&T Account Executive. 
Or just turn the page. 
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Simultaneous solutions. 

Chances are you need a 
server to support inform- 
ation sharing in a local PC 
network. Fair enough. But 
here’s a Networked Com- 
puter that will also manage 
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a nationwide database at 
the same time. 

With headquarters in 
Atlanta, you have people 
in two dozen offices scat- 
tered across the US, , 
Because geography makes 
interoffice agreement diffi- 
cult, you feel more like 
twenty-five littie compa- 
nies than one big one. 

In Atlanta, put 600 MB 
of data into the disk space 
ofanAT&T6386E/33 
WGS. Place asynch termi- 
nals in your field offices, 
and connect them directly 
tothe6386E/33WGS. 
Suddenly, everyone’s work- 
ing with the same num- 




hers, the same names, 
everything. Which, at 
about 7.7 MIPS, is power 
that would make some 
mainframes blush. 

Novv^ shift into high 
gear by connecting &e PC 
LAN you already have in 
Atlanta. We provide the 
systems and ejqpertise you 
need to support LAN and 
remote terminal applica- 
tions at the same time. 
And for mission-critical 
Networked Computing, 
our solution is the AT&T 
6386E/33 WGS Model S. 

It shines in networks like 
the one shown in the final 
diagram — where every bit 


*Ofie-year, on-site warranty 
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Show us your networked 
eomputing problem. 

Draw or explain it belo\v and then Fax it to us at 1 800 833-6386, and a sales 
representative will call you. Or call your AT&T Authorized Reseller, AT&T 
Account Executive, or 1 800 247-1212, Ext. 162, for more information. 





Please give us the following 
information so we can best help you. 

Name 

Company 

Address 

City State Zip 

Phone ( ) 

Type of business 

and number of locations 

Purchase interest time frame 

Publication ad appeared in 
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Alternatively, you can use rare and expen- 
sive 4MB DRAM to get 16MB RAM di- 
rectly on the motherboard. Our desktop re- 
view unit (the machine is available in a 
tower configuation) included 4MB of 70- 
ns. IMb DIP-type DRAM. 

The $8,249 evaluation unit also includ- 
ed Data Technology Corp.’s floppy/hard 
disk controller, capable of handling two 
ESDI interface Winchester hard disks and 
two floppy disk drives. If you need added 
capacity, a software driver lets this con- 
troller support a third floppy disk drive. 
The omnipresent TEAC 1.2MB floppy 
disk drive and Control Data Corp.’s ESDI 
hard disk (with an unformatted capacity of 
182MB) occupied three of the five half- 
height drive bays. The one 9-pin serial and 
one 25-pin pai^lel port are courtesy of 
Everex's Magic I/O card; five cutouts for 
extra ports are also included. 

The unit was shipped with the Maxi- 
Switch keyboard, which has low, firm 
keys but no dicky feel. If you prefer, you 
can request a clickier Chicony unit. 

MEETING PERFORMANCE STANDARDS 

VGA graphics were supplied by the 16-bit 
Paradise VGA Plus 16 card and the NEC 
Multisync II monitor. The Paradise card 
performed fairly well on all PC Labs video 
benchmark tests, in part because of its ef- 
fective use of video shadow RAM by the 
system board. 

On all PC Labs memory and processor 
benchmark tests, the Micro Express 386- 
33 rated as one of the top performers. The 
fast memory chips, 64K cache, and effec- 
tive motherboard architecture contribute to 
the system’s strong performance. 

Although the machine was one of the 
fastest on our large-record DOS File Ac- 
cess test, it turned in comparatively mid- 
range times for the small-record File Ac- 
cess test. 

As this article went to press. Micro Ex- 
press began shipping its basic system with 
a 1 .44MB floppy disk drive in addition to 
the standard 1.2MB floppy disk drive. 
Also, the system now comes with the DPT 
SmartCache Caching Disk controller card, 
which includes 512K of cache memory. 
Disk performance under the SmartCache 
improves drastically. 

Micro Express’s warranty covers 4 
months of on-site service plus the standard 
1 year of parts and labor. That, as well as 
its solid performance, quality compo- 
nents, and reasonable price, make the Mi- 
cro Express 386-33 a strong contender in 
the 33-MHz market. 


NORTHGATE COMPUTER 
SYSTEMS INC. 

Northgate Elegance 
386/33 

by Bruce Brown 


Northgate Computer Systems has estab- 
lished a reputation for producing systems 
that combine high-speed performance and 
enticing features at a reasonable price. Not 
surprisingly, Northgate’s Elegance 386/33 
is up to the mail-order company’s usual 
high standards. 

The base configuration costs $4,799 
with a 68MB RLL-encoded hard disk. 
That price also includes IMB RAM with 
64K cache memory, a 1.2MB and 
1.44MB floppy disk drive, and a mono- 
graphics video display with a 14-inch flat- 
screen amber or white monitor. DOS4.01, 
GW-BASIC, the highly rated PC-Kwik 
performance utilities, and Northgate’s 
own utility software are also included. The 
hard disk drive comes formatted and with 



Northgate s Elegance 366/33 combines top- 
notch performance with reliable components 
and superior documentation to attain one of 
the best values around. Our standard 
configuration costs only $7,899. 



High technology doesn't always look like high technology. Northgate squeezes impressive 
performance out of its motherboard with traditional AT design. What was fomierly an 8-bit I/O slot 
is instead the increasingly common 32-bit memory expansion slot, but Northgate has shunned 
VLSI in favor of discrete componentry. Even the cache controller is a collection of discrete ICs. 
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IX>S loaded, so all you have to do is un- 
pack the system and plug it in. 

Of course, most people who buy 33- 
MHz systems want mote than just a basic 
unit. The cost of the $7,899 review model 
includes 4MB RAM, a ISOMB ESDI haid 
disk drive, an 80387 33-MHz math co- 
processor, a 16-bit Video Seven V-RAM 
VGA card, and a Princeton Graphic Sys- 
tems monitor. 

The system uses Northgate’s own 
motheiboard; AMI makes the BIOS. If 
necessary, the system clock can be 
powered down to 8 MHz for extremely fm- 
icky software. At this speed, the expansion 
bus slows down too, clopping along at 8 
MHz. Even when the system wails away at 
33 MHz, the expansion clock doesn't, run- 
ning at a conservative 8.25 MHz. 

The machine can hold up to 8MB of 32- 
bit DRAM on the motheiboard; another 
8MB can go on an expansion board in the 
single 32-bit slot. For most users, the 
standard 64K cache (expandable to 256K) 
should be ample: while other caching 
schemes benefit only memory reading, 
Northgate caches both memory reads and 
writes. 

The Northgate’s benchmark scores be- 
speak its high-speed architecture. The 
Noithgate Elegance tied for first place with 
the ALR FlexCache in the 80386 Instruc- 
tion Mix test. While our Conventional 
Memory test doesn't reflect the advantage 
of cache memory (which accounts for 
Northgate’s average results in this area), 
the rest of the benchmark tests show the 
system to be an excellent performer all 
around. 
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Northgate Elegance 366/33 
Northgate Computer Systems Inc.. 13895 
Industrial Path Blvd.. #110. Plymouth. MN 
55441 : (SOO) 548-1 993. (61 2) 553-01 1 1 . 

Ust Prica: With 1 MB RAM. 68MB hard disk. 

1 .2MB 5.2S-inch and 1 .44MB 3.5-inch floppy disk 
drives, monochrome monitor. [X)S 4.01 . GW- 
BASIC. utilities. S4.799: with 4MB RAM. 1 50MB 
hard disk. VGA moriilor. 80387-33 coprrx»ssor. 
$7,899, 

In Short: Northgate's Elegance 38&33 
combines top perlormance. good components, 
and aggressive pricing. With the company's 
customer-oriented features such as on-site 
service, on-line system reference manual, and a 
terrific quick-reference card,it'seasyto see why 
Northgate continues its rapid growth. 
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CONFIGURATION CHOICES 

The desktop test unit (the system is also 
available in a vertical case) can hold five 
half-height drives. Noithgate currently of- 
fers seven drive choices with this model: 
40- and 80MB SCSI (small computer sys- 
tem interface) drives; 68- and I08MB RLL 
(run length limited) drives; and 130-, 150-, 
and 300MB ESDI (enhanced small device 
interface) drives. 

Besides the proprietary 32-bit expan- 
sion slot, there are slots for one 8-bit and 
six 16-bit boards. Standard ports handle 
one parallel and two serial devices. A 220- 
watt power supply has ample energy to run 
a loaded system. 

You have your choice of key- 
boards — as long as your choice is a North- 
gate OitmiKey brand. The two models to 
choose from are the OmniKey 102 and the 
newer OmniKey Plus. Both have an ac- 
tive, responsive feel, and each sports 12 
function keys on the left. The major differ- 
ence beween the two is that the OmniKey 
Plus has two full cursor-control keypads 
on the right. 

Noithgate provides a standard 1-year 
parts-and-labor warranty. In addition, 
business users of this FCC Class A system 
get a full year of on-site service from Sor- 
bus Systems at no charge. Noithgate will 
also ship replacements for idenUfied defec- 
tive parts overnight — that is, b^ore you 
send in the old parts. 

Old suspicions die hard, and some peo- 
ple will never buy a computer through the 
mail, no matter how good a deal they can 
get. But if you don't mind mail-order 
shopping, the Northgate Elegance 386/33 
gives you a smart combination of price and 
performance, as well as good customer 
support. 


PC BRAND INC. 

PC Brand 386/33 
Cache 

by Alfred Poor 

Here's a price: $2,799. And here's what it 
is attach^ to: a base model PC Brand 
386/33 C^he computer. Must be stripped 
to nothing, right? Wrong. That price in- 
cludes 1MB RAM, a 1,2MB or 1.44MB 
floppy disk drive, DOS 4.01, and Micro- 
soft Windows/386. The $5,900 price for 



With PC Brand's 386/33 Cache, you get a lot 
for your dollars. Our evaluation unit came 
with 4MB RAM. a 1 50MB ESDI hard disk, 
two floppy disk drives, VGA, and an 80387 
coprocessor in a tower case tor only S5.900. 


the review unit, equipped with 4MB 
RAM, a ISOMB hard drive, two floppy 
drives, and color VGA display, is lower 
than some competitors' base model prices! 

You don't sacrifice quality for low 
price, either. The PC Brand machines are 
an efficient combination of in-house engi- 
neering and top-notch, off-the-shelf parts. 
Even the base model uses the Adaptec B- 
16 series ESDI hard/floppy disk control- 
ler, a unit that boosts hard disk perfor- 
mance with an on-board memory cache. 

The test unit came equipped with a 
Deico Electronics DVGA-16 card, which 
supports up to 1 ,024- by 768K resolution 
and is an outstanding device. We tried it on 
a standard 8-MHz IBM AT and discovered 
that it was thiid-fastest compared with the 
15 high-performance VGA cards tested in 
PC Magazine's July 1989 issue. 

The tower case (a desktop model is also 
available) includes an extra fan for the ex- 
pansion card cage. The single 32-bit slot 
on the motherboard was stuffed with a 
memory card that can hold up to 8MB of 
I -megabit (Mb) DIP chips. An clonal 
daughterboard can bring the system up to 
16MB of 32-bit RAM. If you prefer, it's 
possible to purchase a memory card de- 
signed to take either 1Mb or 4Mb SIMM 
chips. Fully loaded with 4Mb SIMMs, the 
system packs a whopping 64MB of fast 
32-bit RAM. 

The review unit also came equipped 
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with Intel’s 80387-25-MHz math co- 
processor, the Intel 82385 controller (rated 
for 33 MHz) drives the 32K 25-nanosec- 
ond static RAM cache (expandable to 
64K). 

PC Brand offers a 5-year prorated war- 
ranty that covers parts and labor. If the 
company can diagnose the problem and 
identify a specific failed component, it will 
send a replacement part by Federal Ex- 
press. PC Brand systems also come with a 
30-day money-back guarantee. 

SPEED AND OTHER ISSUES 
In the best of all possible worlds, a system 
this inexpensive would lack nothing you 
desire. But if what you desire is pure 
speed, be aware that this machine doesn't 
gamer top honors. While no slug, the sys- 
tem rated midrange marks on most tests. 

In addition, the tower case is a typical 
clone box with a few design flaws. For ex- 
ample, it is entirely too easy to hit the big 
reset button that sticks out at the top of the 
case. And you may find the cost of a quali- 
ty replacement keyboard to be a worth- 
while investment. 

The documentation is also poor. Al- 
though we were supplied with a prelimi- 
nary manual, its appearance gives no indi- 
cation that the final reference will be 
extensive enough to cover a range of users 
from novice to expert. Unless you are fa- 
miliar with computers and willing to work 
a bit, the skimpiness of the documentation 
may be a deterrent. 

In the final analysis, however, it is hard 
to imagine a better bargain in its field than 
the PC Brand 386/33 Cache. While it has a 
few flaws, none of them are major, and the 
components are of high quality. And when 
you consider the price for a fully config- 
ured system, it may well be among the best 
values. 
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PC Brand 366/33 Cache 

PC Brand Itk.. 954 W. Washington St-. Chicago. 

IL 60607: (800) 722-7263, (3t2) 226-3500. 

Ust Price: With 1 MB RAM. 1 .2MB 5.25-inch or 
1 .44MB 3.5-ir)Ch floppy disk dnve, DOS 4.01 . 
Microso/r Windows/386. $2,799; with 4MB RAM. 
1 50MB hard disk, 1 .2MB 5.25Hnch and 1 .44MB 
3.5-inch floppy disk drives. VGA monitor. 80387- 
25 coprocessor, tower case. $5,900. 

In Short: PC Brar>d proves that you need rx)l 
sacrifice quality components or performance to 
get a rock-tX)ttom price. While there is still room 
for improvement, the 386/33 Cache represents 
an outstanding value. 
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PC LINK CORP. 

PC Link 386-33 

by M. David Stone 

The $5 ,995 base price of the PC Link 386- 
33 may cause some eyebrows to rise. But 
although the cost is relatively high, you get 
a fair amount of standard features, includ- 
ing 4MB RAM, a 159MB hard disk drive, 
a 1 .2MB or 1 .44MB floppy disk drive, a 

16- bit Trident VGA card, one parallel and 
one serial port, and your choice of DOS 
3.3or4.0l. 

You can tack on another $179 for a 
monochrome VGA display, $525 for a 
color VGA monitor, or $689 for the NEC 
Multisync 3D. Our review system, with 
the Multisync display, an Orchid Technol- 
ogy Prodesigner VGA Plus card, an 80387 
33-MHz math coprocessor, and two flop- 
py disk drives, totaled $7,868. 

The review system was shipped with a 

17- millisecond, I55MB MiniSoibe hard 
disk. According to PC Link, this is what 
the original design mandated. But PC 
Link’s difficulty in obtaining MiniScribe 



Compared with that of rriost other rrxithertioards. the Hauppauge design featured in the PC Link 
386-33 is aimost Danish in its stark srmpf'ictty. Chip iayout is quite orderly, with VLSIs taking much 
of the burden away from what would have otherwise been a larger array of disaete ICs. I/O slots 
include one 8-bit, six 1 6-bil. and one 32-bil expansion slot for additional memory. 



The PC Link 386-33. based on a Hauppauge 
motherboard, offers midrange perlormance 
and price. With 4MB RAM, a 1 50MB hard 
disk, two floppy disk drives, VGA. and an 
80387 coprocessor, the system lists for 
$7,868. 
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Teach your HP LaserJet Series H 
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It's never been this easy. 

Now, you can turn your HP LaserJet 
Series II into a PostScript language compat- 
ible printer simply by plugging in Pacific 
Data Products' PacificPage cartridge. 

That's all. No other add-ins, software or 
cables are required. 

Immediately start printing PostScript 
language output from Ventura Publisher®, 
Aldus PageMaker®, WordPerfect 5.0®, 
Microsoft Word® as well as many other 
graphics and business application software 
packages. And PacificPage is compatible 


with IBM® and IBM-compatibles. 

PacificPage is the result of the proven 
cartridge-based technology-P/o/ter in a 
Cartridge''^, 25 Cartridges in OneP"^- 
from Pacific Data Products and the inno- 
vative PostScript emulation skills of 
Phoenix Technologies, Ltd. 

Authorized Dealer: 

T€N€X P.O. 00x6578 

South Bend. IN 46660 
(219) 259-7051 
FAX (213) 255-1778 

1-800-PROMPT-1 


PACIFICPAGE" 

the PostScript Language 
Compatible Plug-in Cartridge 


PvClKK P\(;i 


PACIFIC 


PACIFIC 


6404 Nancy Ridge Dr . San Diego, CA92I21*4619)6S?0880 TAX (6196520889«Rac>6cPage. 26 Cartm^ei n One*, and Rortern a Cartndge are trademarlis 
of Pacific Data Products. Inc PostScnpt is a registered trademark of Adotie Systems Inc FftoeruPage rs a registered trademark of Phoeni Technolog«s. Ltd 
CopyrigM 1967. 1968 Phoeni Techrxilogies Ltd All other company and product names are trademarks ol the company or manufacturer respecbvelv 
CopyngM 1989 Pacific Data Products, he 
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FILLING PERFORM 
START FILLING YOUR 



WYSIWYG PLUS 


PerFORM Designer & Filler are 
graphic-based. You see on-screen 
exactly what your form will be when 
you print it. 


PerFORM has 
mouse-driven 
creation tools 
that no 
other forms 
processing 
software 
has. And 


By enabling you to design, ware- 
house and fill custom forms on your 
IBM PC or compatible, Delrina Tech- 
nology's PerFORM has translated the 
benefits of "just in time" production 
to make most paper forms obsolete. 

PerFORM starts with the logic of 
the best desktop publishing software. 
Gives you the same near-typeset 
resolution. Merges it with the best of 
data entry software. And goes far 
beyond both to save money and time 

DESIGNERS DESIGN, 
FILLERS nil 

By splitting the functions into 
separate Designer & Filler 
software, PerFORM lets you 
maintain control of Design while 
you distribute Filler to every 
workstation that needs it. Even 
better with our specialized LAN Filler 
software. 







FORMS WILL 
HEAD WITH IDEAS. 



forms-dedicated features that desk- 
top publishing software doesn’t have. 

Here’s a neat one: you can draw 
multiple boxes of any size or propor- 
tion with PerFORM's comb tool. If 
you resize, reshape or reposition the 
boxes, PerFORM adjusts every other 
component of your form automati- 
cally. Desktop publishing software 
requires you to reshape, resize and 
reposition every component: compo- 
nent by component. 

WYSIWYG FILLER 

What you learn once - how to 
use PerFORM-will apply to all the 
forms you already know. The forms 
on your screen can be Identical 
to the paper forms you’re familiar 
with. Virtually everything that is rote 
can be set up to fill automatically. 
Client name and address. Discount 
rates. Serial numbers. And more. 
PerFORM eliminates drudgery. 
Saves incredible 
time. And even 
eliminates errors 
with automatic data 
entry validation 
that will block incorrect entries. 

And it imports from dBase and 
ASCII files and exports updates trans- 
parently. 

GIVE THE EXPERTS YOUR EAR 

Publish! rated it ★★★★< and 
wrote, "Surpasses both the MAC 
programs and the other PC 
programs." Stewart Alsop, 
PC Letter, said. "out- 
performs them all." 


IBM GAVE PerFORM ITS VOTE 

PerFORM is the form design software 
in IBM FAWN - Forms Available 
When Needed. It enables MS DOS 
PS/2. PC/XT or PC/AT users to obtain 
and print the most current "just in 
time" forms from their IBM S/570 
mainframe. And an OS/2 version is 
more than just the glimmer of an idea. 

PHONE 1-800-268-6082 
PerFORM is so easy and capable, 
it’s practically guaranteed to get you 
thinking 
beyond the 
obvious sav- 
ings to new 
ways to use 
forms. Such 
as bar coding 
your inven- 
tory by having 
PerFORM 
translate 
part numbers 
into a bar code as you list your stock. 

PerFORM will change the forms 
in your business. And maybe, the 
form of your business. Phone Delrina 
Technology for more information and 
your nearest PerFORM dealer: 
PerFORM Designer & Filler, $29A.95 * 
PerFORM Filler, $129.95* 






PerfORM and PerfORM Designer 6 Filler are registered 
trade marks of Deinna Technok>gy IrK (c) 1989 IBM. 

IBM FAWN. PSO.PCWT.POAT and 
S/370areregisteredtrademarksof Jipi |>I]\lA^\ 
International Business Machines J-fCljlviiiAX 

Corporation iiiiiiiipii 


’ Manufacturer's suggested list price 
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You never know where your reports will be read, so 
you’d better get a printer with great presentation skills. 

Introducing the Pinwriter P2200XE. 






These days, if you want someone’s 
undivided attention, you have to com- 
mand it. Introducing the new NEC 
Pinwriter" P2200XE. A top quality 24- 
wire dot matrix printer with the com- 
manding presentation skills of an old 
pro, the high speed and low price of a young upstart. It's 
the perfect printer for anyone on a budget. 

The P2200XE not only features 8 standard type styles 
and 18 optional font cartridges, but it's the world's first 
printer with our new Fast Focus™ font. Which delivers let- 
ter quality perfection at speeds of 
more than 80 characters per second . 

Combine type variety with 
360 X 360 dot-per-inch resolution, 
and a ribbon that prints every dot 


Pinitrriter P2200XE 


crisp and black, and you’re beginning to get a very clear pic- 
ture of just how commanding your reports can be, complete 
with charts, graphs or drawings. No matter who's reading 
them. No matter where. 

For an even more dramatic presentation, look to our 
P5200 or wide carriage P5300 dot matrix printers. Both 
uphold the Pinwriter tradition of the highest reliability 
ratings in the industry, but also offer the blacker blacks 
of multi-strike ribbon technology. 

NEC Pinwriter printers. They've helped make 
NEC a $24 billion world leader in computers and 
communications. They'll 
make a great presentation 
on your behalf any time 
you turn one on. 

WE’RE MAKING THINGS BETTER FOR YOU. 


NEC 


NEC Information Systems, Inc., 1414 Massachusetts Ave., Boxborough, MA 01719. 1-800-NEC-INFO. In Canada, 1-800-343-4418. 


OCopyrtght IBftBNEC InToRMltaA SyMMM. Inr PlnwH(vriamrmiAnMlirMtrmartiMdFajlFton»iBair»dnmrtorN&CCafp. 
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PC Unk 386-33 

PC Unk C 0 (p., 29 W. 38 SI., New Yoik, NY 
10018; (800) 221-0343. (212) 730-8036. 

Ust Price: Wilh 4MB RAM. 1 59MB hard disk. 

1 .2MB 5.25-inch or 1 .44MB 3.5-inch (loppy disk 
drive, 16-bi1VGAadap(er.[X)S3.3or4.01. 
$5,995; wilh 1 .2MB 5.25-inch and 1 .44MB 3.5- 
inch floppy disk doves, VGA monrlor, 80387-33 
copnxessor. $7,868. 

In Short: The PC Unk 366-33 offers lew 
condguralion options, bul (he choices i1 offers are 
generally well considered. The base syslem is 
very ne^ idenlical wilh (he PC Magazine 
standard configuration. A reasonable machine, 
but it should cost less. 
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drives means that current production mod- 
els are shipping with IS9MB Micropolis 
units. That's no cause for alarm: while the 
MiniScribe scored solid middle ratings on 
the hard disk benchmark tests, the Micro- 
polis unit is actually slightly faster. 

INTERIOR AND EXTERIOR DESIGN 

The AT-style box accommodates five 
half-height drives, with a maximum of 
three accessible. This arrangement offers 
reasonable flexibility in what you can 
mount in the system. 

The Hauppauge Computer Works sys- 
tem board is equipped with the Chips and 
Technologies chip set and the Award 
BIOS. A nice touch is that the board has 
separate sockets for the 80387 and the 
Weitek 3167 coprocessors. While the 
4MB of 80-nanosecond DIP-type DRAMs 
exhaust the capacity of the Hauppauge 
board, you can add up to 16MB more on 
the 32-bit memory card. 

One potential annoyance in the system 
board design is that 2MB of RAM are in- 
conveniently lodged under the left-side 
drive bays. If you bake a memory chip, it 
is necessary to remove the system board in 
Older to get at it. 

Slotwise, there’s room for one 8-bit and 
six 16-bit expansion cards, as well as the 
32-bit memory card. Three slots in the test 
system were taken up by the Adaptec 
KDI controller, the VGA card, and the 
serial/parallel card. Although the system 
does not have a second serial port, you can 
add one on a ribbon cable without tying up 
another slot, thanks to five extra cutouts on 
the back of the case. 

The turbo switch is notable in that it ac- 
tually works. The clearly labeled reset 
switch is slightly recessed and positioned 
so that you can't accidentally activate it. 
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PC Link offers a choice in 101-key key- 
boards. If you like quiet typing, get the 
Key Tronic. If that's too mushy, choose 
the clickier Chicony model. 

One of the problems with the system is 
that your configuration choices ate limit- 
ed. Apart from the consideration that the 
base system may contain more features 
than you want, the range of disk drives to 
choose from is skimpy. You can pick a 
159MB or 330MB model; a 670MB disk 
may be available by the time you read this. 
Another problem is that on-site service is 
not yet available. 

You should note the scores on the pro- 
cessor and memory benchmark tests. 
While the difference between the best and 
worst system scores is too small to be a 
major issue for many users, the PC Link 
system achieved below-average scores on 
all tests. Additionally, it scored dead cen- 
ter or a little worse on the screen update 
tests. 

Overall, the PC Link 386/33 is a credi- 
ble system, but nothing about it stands out. 
If it performed more impressively and 
were priced more aggressively, it might be 
worth your interest. However, there are 
other systems that cost less and deliver 
equal or better performance. 


POLYWELL COMPUTERS INC. 

Polywell 

Polysystem 33 Cache 

by M. David Stone 

If you're on a tight budget but want to get 
into the 33-MHz game, consider plunking 
down $3,300 for Polywell’s Polysystem 
33 Cache. 

While the base price doesn't include a 
hard disk, you do get 4MB RAM, a 
1 .2MB floppy disk drive, two serial ports, 
two parallel ports, a game port, a 14-inch 
black-and-white flat-screen monitor, and 
your choice of DOS 3.3 or 4.01. For $375 
more. Polywell will add a 23-tnillisecond 
45MB hard disk, giving you a complete 
system for $3,675. 

If you have a little more cash, you can 
opt for a system like the one we reviewed: 
4MB of SRAM in four I -megabit (Mb) 
surface-mount SIMMs, 128K of 20-nano- 
second RAM cache, a I58MB hard disk, 
both 1.2MB and 1. 44MB floppy disk 


drives, an 80387-33-MHz math coproces- 
sor, an Excelogic 16-bit Super VGA 
board, and a 14-inch Seiko Super VGA 
monitor. The $6,890 price is still lower 
than that of some comparable systems. 

The review system tested by PC Labs 
came in a desktop chassis, although the 
company says it normally offers a tower 
configuration . If your computer is going to 
be subjected to a lot of wear and tear, a 
heavy-duty chassis with ten half-height 
bays is available for an additional $700. 

The Polywell Polysystem 33 Cache is 
built around a Mylex motherboard 
equipped with the Phoenix BIOS, Mylex 
keylx>ard BIOS, and a combination of cus- 
tom logic and the I/O bus control chip from 
the Chips andTechnologies chip set. Nota- 
ble for its complete absence from the 
motherboard is system memory. Instead, 
Mylex puts all RAM on a 32-bit memory 
board; in the review unit, four additional 
SIMM sockets leave space for 4MB more 
of RAM for a maximum of 8MB. 

A second 32-bit slot is available (for ex- 
pansion to 16MB RAM), as are one 8-bit 
and four 16-bit slots. In the review unit, an 
Adaptec controller, the VGA card, and a 
parallel/serial card ate up precious slot 
space. The complete allocation of memory 
to expansion cards means that you should 
carefully plan how to use your slots. 

One minor annoyance, for instance, 
was that one slot was tied up with addition- 
al connectors attached to the parallel/serial 
card. This is unnecessary, since the system 
sports five cutouts in addition to the slots. 
According to Poly well, the company will 
supply appropriate connectors that won’t 
tie up slot real estate. Be sure to take them 
up on this offer. 

A more troublesome problem is the 



FACT RLE 


Polywell Polysystem 33 Cache 
Polywell Computers Inc., 61 C Airport Blvd.. 

South San Francisco. CA 94080; (800) 999- 
ICPU. (415)583-7222. 

Ust Price: With 4MB RAM. 1 .2MB 5.25-inch 
floppy disk drive, monochrome monitor. DOS 3.3 
or 4.01 . lower case. $3,300; with 1 00MB hard 
disk. 1 .2MB 5.25-inch and 1 .44M6 3.5-inch 
floppy disk drives. VGA monitor. 80387-33. 

$6. 1 55; with 1 SSMB hard disk. Seiko Super VGA 
monitor. $6,890. 

In Short: The Polysystem 33 Cache is 
something of a mixed bag. wi^ good 
performance on the processor and memory 
benchrrrark tests but below-average performance 
on the hard disk ar$d video tests. Even so. the low 
price makes this system interesting. 
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Input Copy And Graphics 
Intoli)ur Computer-Instantly- 
Without Using The Keyboard. 
Then Use Your Computer As A 
Rill-Featured FAX ToTVansmit 
Documents Instantly. 
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DS-3000 


All Fbr Under $1,000! 
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Chinon’s new scanners could change forever the way compu 
ters are used. With OCR software you can input text without 
retyping it. With a simple add-in card, turn your computer 
into a full-featured fax. And DS-2000 and 3000 will scan almost any 
type of graphic image, so they're perfect for desktop publishing. 

DS-2000 and 3000 offer di^erent resolution levels so there's a 
scanner that's right for your applications — and your budget. Both 
scanners come bundled with exciting software so it's easy for you to 
get started. Call TOLUFREE for the dealer nearest you. 


Toll-Free (800) 441-0222 • In CA (213) 533-0274 • Fax: (213) 533-1727 

Chinon America, Inc. b.^^^ b 

660 Maple Avenue 
Torrance, CA 90503 



DS-2000 And 3000: 
The Affordable Scanners From Chinon 


CIRCLE 318 ON READER SERVICE CARD 





COMPUTERS 

33-MHZ386 PCs 


way the crystal that controls bus speed is 
mounted on the motherboard The crystal 
plugs into a socket; the design is meant to 
allow you to change the bus speed by re- 
placing the crystal. Alas, the crystal can 
easily pop out of the socket, as it did on the 
review system. When PC laibs sent the 
nonfunctioning system back. Poly well re- 
turned the computer with the crystal tied to 
the socket. The company says that in the 
future, all systems will be shipped in this 
manner. 

PERFORMANCE UPS AND DOWNS 

On the PC Labs prix;essr)r and memory 
benchmark tests, the Poly well Polysystem 
33 Cache ranked in the upper half of the 
group. Unfortunately, its perlbmiance did 
not hold up in other respects. On two of the 
three disk tests, the unit pulled in scores far 
below average. 

The video tests were even more disap- 
pointing, with the system coming in dead 
la.st on two tests and well toward the bot- 
tom on the third. 

All told, the Polywell is a somewhat 
flawed system, but one that sells for a low- 
enough price to make it interesting any- 
way. This will not be your bc-all and end- 
all dream machine, but if price is an issue, 
it may suffice. 



Polywell's Polysyslem 33 Cache is a real 
bargain at $3,300 for 4MB RAM. a 1 .2M6 
floppy disk drive, monochrome video, and 
DOS. Our standard configuration is also 
affordable at just $6,890. 



Produced by a common second-source company, the Mylex motherboard from the Polywell 
Polysystem 33 Cache posed a unique problem for this review. One computer slated for review, 
from Whole Earth, was equipped with a Mylex board that simply refused to work, and a 
replacernenl was not available at the lime. Mylex offers two Intel-type 32-bit expansion slots. 


TANGENT COMPUTER INC. 

Tangent Model 333 

by M. David Stone 

In a world of generic 386 PCs, Tangent 
Computer explicitly recognizes that it is 
only one of many sources of essentially 
similar machines. It therefore stresses its 
expertise and its ability to customize con- 
figurations to the customer’s needs. 

Tangent does offer some standard con- 
figurations for its 33-MHz 386, the Model 
333. The $3,945 basic configuration in- 
cludes 1MB RAM, a 1.2MB floppy disk 
drive, a Toshiba 22-millisecond 67MB' 
hard disk, one parallel port, two serial 
ports, and a monochrome card and moni- 
tor. The system we tested, with a CDC 
151MB hard disk, 16-bit Video Seven 
FastWrite VGA card, and VGA monitor, 
goes for $7,528. Both prices include 1- 
year on-site service. 

Tangent's emphasis on customization 
is partially evidenced by its commitment to 
meeting your hard disk drive needs. 
Though its standard hard disk choices are 
67,%, 151,330, and 652MB, if you want 
your 33-MHz machine to have a 101MB 
drive, for instance. Tangent will accom- 
modate you. 

The Model 333 can also be configured 
in any style of case that Tangent sells — in- 
cluding a standard tower or supertower 
chassis; just pick whichever best fits your 
needs. If you’re looking for a mono- 
chrome, low-end 386 system (if indeed 
there is such a thing), your expansion 
needs should be satisfied by Tangent’s 
tower chassis, with room for eight half- 
height drives. If you need room to grow, 
the supeitower, which was supplied for 
this review, offers ten half-height drives. 

OPENING UP THE SUPERCHASSIS 

The ten half-height drive bays are all im- 
mediately behind the lockable front-panel 
door. With the door closed, you can have 
access to as many as six drives; with the 
door open, you have access to all ten. Al- 
though the supeitower case is generally 
well designed, it unfortunately suffers 
fiom some minor but potentially trouble- 
some flaws. 

The reset and keyboard disconnect 
switches, for example, are hidden safely 
behind the front-panel door — next to each 
other. This is a questionable placement; it 
doesn’t help that the switches aren’t la- 
beled, either. 
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See us at Comdex 
Meeting Room #7 

as Vegas Convention Center 


“It’s time someone HowourWorld'ClassQuality 

cbllengedthestandaid l««'5'l'ecostofowneKhip: 

C . It starts with value. Mocequalityand 

concept or computing 
and made ownership of 
a World'Class Quality 


386SX affordable!’ 

DancidWeng, President, PerscniCarnputerDiusicin, 
SunMocnSar 

“Here is a 386SX system that is affordable 
now, and after its purchase. You get every- 
thing you need to be productive immedi- 
ately. Leading software programs already 
loaded on the hard disk. A modem, 
graphical, point-ard-click interface. You get 
a system with eriough power to run 
tomorrow’s software programs, too. Aixl an 
unprecedented, Three Year Warranty with 
Six Months Oa-Site Service. All kx" uruder 
$3(X)0. We at Sun Moon Star have a 
personal commitment to World-Class 
Quality — a commitment we have lived by 
since my father started this family business in 
1945. That commitment permeates our 
entire, $600-millic«i company. We are world 
leaders in top<^uality power supplies, ad- 
vaiKcd, high-quality telecommunications 
equipment, heavy equipment, food, and 
consumerproducts. I am bringing that same 
commitment to the North 
American personal compu ter 
marketplace. In a 
customer-driven 
company like ours, that 
commitment translates 
to a higjier level of satis- 
faction, ard a lower cost 
ofownerdiip — the real 
measures of value.” 


features for your mcwney. 

It continues as soon as you unpack the bmc. 
A video shows you the cable connectkxis. 
Easy. Turn on die power, and you see a 
friendly, graphical interface. Click on the 
word processor with the mouse, and you’re 
writing a letter. All within a half hour. The 
costs of training and set-i 4 > are reduced. 

World-Class Quality begins 
with World-Class productivity. 

We provide all the software you need to get 
started, and keep you going in die yeais ahead 
— close to$l, 000 of leading software pack- 
ages. And to make you productive laster, the 
software is already loatW on the hard disk. 

Even better, our operating program features 
a graphical user interfece, which the 
Macintosh has shown to be a superior 
approach for productivity and ease-of-use. 

You get friendly icons, pullxlown menus and 
a mouse lor maximum computing simplicity. 
Compare this system to the Macintosh Ilex. 
You get a fast system with mexe ftatures and 
more software, for a substantially lower price. 

Don’t take anybody’s word for 
reliability. Check tne warranty. 

An unreliable system costs you in lost 
time, lost data, and aggravatioa We lower 
the cost of owneiship with unmatched 
quality and reliability. We back up 
our claims with an unmatched 
Three Year Warranty. 

Quality b^ins with the Sun 
Moon Star power supply, the 
heart of your 386SX. Our power 
supply reduces PC power supply 
failure rates to one-eighth the 




Moon Star 386SX. 


industry average. You get a depend' 
able, hi^'iesolution Sun Moon Star 
mmitor. You get the same quality 
manufacturing throug^Kxit that has 
made us a WcN'ld'Class supplier to the 
world’s most demanding electroriics 
manuf^turers and tel< 



$2,995 manufacturer’s sufg>ested 
retail price gets you all this: 


1 6MHz 386SX: High'peifeimance system 
wtd> the power to (un tociay’s and KmxTow’s 
appikaricns/ost 

• 1MB RAM expandable to SMB on the mother' 
board 

• 40MB hard disk drive 

• 1 .2MB 5.25" floppy didc drive 

• MOTOchromecajd (VGA card optional) 

•640X48014" SunMoonScarflat, hi^-rcsolutiOTi 
moT¥xhrcxne monitor (VGA monitor optional) 


Sun M()nn Scar ^les ymt a WotiiiGliss 3d6SX bunJIai lUtfi on orrtiy of sc 

immediaieh . on unpmederued 71^ Veor WoTTani^ . (S/iown u«ifi q 


ccxnpanies. That is why we back die entire 
system with an unparalleled Three Year 
Warranty^ 

Six-months on-site service 
liom a nationwide network. 

Our comprehensive warranty iircludes 
service visits to your oflice or home (br the 
first six months, plus an additional six 
monthsofcairy-inseivice. WithSOO 
service locations across the U,S., you can 
count on us for prompt service. Alltogive 
you mote computing dme, aixl fewer hassles. 


Simply call our toll-free numberfbrquestions 
and repair requests. 

Compare. You will find no better value 
under the sun than the SunMoonStar 386SX. 

Call for more information about the 
Sun Moon Star386SX, and to find 

out how you can get a 
free cellular phone 
with the purchase of 
three computers. 
Information Hodine: 
1.80a952.6300 
Ask for Dept U41 



• Sun Mcxxi Star Worid-Cbss Quality power 
supply 

• Three Year Warranty* 

• Toll-free technical sr^iport 

• Sbc Months On-Site Service, plus an addinorral 
ax months carry-in to nei^botrtood service 

mtets. 

Videot^ with stqyby-step installation and 
software instructions 

Price includes nearly $ 1 ,COO 
ofsoftware preloaded on die 
harddisk: 

— PFS: First Choice: Renosvned for 
ease-of-use artd functionality, this 
package gives you an integrated 
datafa^, spreaddieet, wotd 
prDceaBor,gr^:hicsanda»nrTnini' 
cations package with erne stride internee 
— PCToa(^Ddtae:Thek * 
sofhvaie packaR to make hatd-c 
Also inchxlesde^op manager 
i:4us data recovery arid DOS utilities 
— Q£MrY3 DesMop™: A productivity-enhancing 
gia^ical user interim widikxmsfbreasy movement 
thitx^ all DOS fuTx^yons 
— QCM^DnmvPIais : A leading graphics program 

rt — quickly, easily | 
' l,easiertouse ' 
eprogram | 

Your authorized Sun Moon Star dealer can i 
show you ocher configurations to meet your I 
exact needs. 


-up a snap. 


that lets you create charts, gra(^ art- 
— DR-DO^ DOS made rrrorei 
— ChedcItY ThcpcpularPC' 


SunMoonStar 

World'CIass Quality 

1941 Ringwood Avenue, San Jose, CA 95131 


0 1989, SunMoonScar. SunMoonStar is a i 
All otha teguteted and urutgisrered 
* One-year warranty on hard disk. 


trademark of SunMoonStar Group. 
me the peopeny of their respective companies. 



Sun Moon Star' 






Inside the case, you'll find an AMI 
motherlxiaFd with the Chips and Technol- 
ogies chip set and AMI BIOS. The tested 
system also came equipped with an 80387 
33-MHz math coprocessor. You can re- 
place the 80387 with a Weitek 3 167 or in- 
stall both coprocessors by way of an adapt- 
er available from Weitek. 

Also on the motherboard are the typical 
eight slots — one 8-bit, six 16-bit, and one 
32-bit. Four additional cutouts let you use 
the connectors on ribbon cable, without ty- 
ing up an extra slot. 

System RAM comes in the form of 
4MB of 70-nanosecond DlP-type 
DRAMs. Four SIMM sockets allow for up 
to 4MB more on the system board. The 32- 
bit memory board will hold SMB more. 

On PC Labs processor benchmark 
tests, the Tangent Model 333, with its 64K 
of 15-ns. RAM cache, came in near the 
middle of the pack, pulling a little ahead in 
some instances. On the hard disk and 
screen-update tests, the Tangent system 
again scored generally in the midrange. 

Keep in mind that disk performance de- 
pends very much on the particular disk and 
controller card. For the review machine. 
Tangent supplied a garden-variety West- 
ern Digital controller. But the DPT con- 
troller with built-in cache is available as an 



The Tangent Model 333 stands apart in its 
commitment to customization. Our tested 
unit had 4MB RAM. a 1 51 MB hard disk, two 
floppy disk drives. VGA, and an 80387 
coprocessor in a supertower case for 
$7,528. 


COMPUTERS 



Tangent Model 333 

Tangent Computer Inc.. 303 Beach Rd., 

Burlingame. CA 94010: (800) 223-6677. (41 5) 
342-9368. 

List Price: With 1MB RAM. 67MB hard disk. 

1 .2MB 5.25-inch floppy disk drive, monochrome 
monitor. $3,945; with 4MB RAM. 101 MB disk. 

VGA monitor. 8()387-33 coprocessor. DOS 3.3 or 
4.01 . $6,488: with 1 51 MB drive. 1 6-bit VGA 
adapter arxl rrwnitor. $7,528. 

In Short: The Tangent Model 333 offers 
performance and workmanship at a low price, 
with customization and support as Tangent's 
most important features. In addition to offering the 
standard 30-day nx>ney-back guarantee and 
1-year on-site service. Tangent will build your 
machine to specification. 

CIRCLE 413 ON REAE>ER SERVICE CARD 

option and results in much faster disk per- 
formance. 

One important consideration is that if 
you are unhappy with the configuration 
supplied. Tangent will rebuild the unit to 
your specifications. A company spokes- 
man says that Tangent is extremely willing 
to reconfigure a system because "we feel 
we will get more business by keeping cus- 
tomers happy . ' ■ That attitude alone may be 
enough to make Tangent the company of 
choice for some users. 


TRI-STAR COMPUTERS 

Tri-Star Flash Cache 
386 ^^ 

by Bruce Brown 

Tri-Star Computers obviously believes 
that it doesn't make sense to nickel-and- 
dime it in the 33-MHz 386 market. The 
minimum configpation of the company's 
Flash Cache 38^^ includes 4MB of RAM. 

For the attractive $4,995 price of the 
base system, you also gel a 65MB RLL' 
hard disk, two serial ports and one parallel 
port, plus your choice of a 1.2MB or 
1.44MB floppy disk drive. The $8,790 
price of the Class A-raled test system — 
with a 1 10MB hard disk, both floppy disk 
drives, an 80387 33-MHz math coproces- 
sor, MS-DOS 4.01 , a VGA display. AMI 
BIOS, and a 60MB tape drive — is reason- 
ably aggressive. 

The Flash Cache in the upright tower 
case measures 25.75 by 8 by 18 inches 


(HWD). Since a loaded 386 is no light- 
weight — roughly 45 pounds depending on 
components— the Tri-Star's vertical case 
is fitted with a handle to make moving eas- 
ier. When in place, two fold-out feet on the 
bottom of the case add stability. 

ROOM FOR EXPANSION 

The 80386 processor runs at either 33 
MHz or a lowly 8 MHz. At a system speed 
of 33 MHz, the expansion bus runs at a 
comparatively sedate 8.25 MHz; it moves 
at a straight 8 MHz at the lower speed. 

You can put a total of 8MB RAM di- 
recUy on the motherboard; Tri-Star's cur- 
rent price for a 4MB motherboard upgrade 
is a digestible $800. Another 8MB more 
can be added via a 32-bit memory card. 

In addition to the proprietary 32-bit 
slot, you get two 8-bit and six 16-bit ex- 
pansion slots. There are also ten knockouts 
on the back of the box to accommodate in- 
terface connectors from multiple-port ex- 
pansion boards. 

Inside the upright case there is room for 
six half-height drives, three of which can 
be used with removable media. The 220- 
watt power supply delivers sufficient 
oomph for a fully packed box. But since 
there are only four device power leads, 
you'll have to get splitters if you want to 



The Tri-Star Flash Cache 386^ offers solid 
performance and quality components at a 
competitive price. With 4MB RAM, a 1 10MB 
hard disk, VGA and an 80387 coprocessor, it 
is only $7, 114. 
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The easy way to move files between the SVa" world of PCs, and the 
3 V 2 " world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PS/2s, 386 s and 

laptops all t^k to different floppy disk 
sizes and formats, they can become 
fmstrating islands of information. 

For the simplest way to get files back 
and forth, just install Sysgen’s Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplify your life in 
a multi-computer office. 




Solution 1: Onr 
Bridge-File 5.25 
floppy disk drive. 


A best seller, with over 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 


about its small footprint, ease of use, 
and dual density capacity of 360Kb 
and 1.2Mb. (IBM’s drive is twice 
the size, yet stores only one-fourth 
the data) 

Every PS/2 user deserves this easy 
connection to the world of PCs. 



Solution 2: Onr Bridge-File 3.5 
floppy disk drive. 

You get 720Kb 
and 1.44Mb capacities. 

Connect it to any 
PC, and you can read 
and write files from 
PS/2s, 386s, laptops, and other 
316'' machines. 

Now all your PCs can share files 
with your newer systems. 



Controls up to four 
drives, so you can mix 
and match 514", 316", and 
floppy tape drives as you need. This 
hot card gives you big storage, plus 
twice the floppy disk and floppy tape 
transfer performance rates! At only 
$95, this is a winner. 


And here’s the ideal 
The Omni-Bridge 
Controller. 


controller 


Get your computers talking. 

Call the Sysgen Hotline for the 
name of your uearest dealer. 
1-800-821-2151. 

SYSGEN 

INCORPORATED 


Trademarks: Sysgen, Bridge-Rle. Omni-Bh^-Syuen Inc.; PS/2-Intema(ional Business Machines G}rporation. 
R^isiered Tradtfmaik: IBM— International Business Machines Corporaiion. 


556 Gibraltar Drive, Milpitas, CA 95035 
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COMPUTERS 
33-MHz 386 PCs 


completely fill the box with six drives. 

The test machine came with a hot com- 
bination of an ATI VGA Wonder board 
and a NEC MultiSync 3D monitor. If you 
need the 33-MHz speed for CAD/CAM 
and illustration work, this 1,024 by 768 
VGA system is a top-flight combination . If 
you spend more time with your keyboard 
than you do with a mouse, you'll be glad to 
know that the accompanying Unitech 101- 
key model is reasonably responsive. 

PERFORMANCE, WARRANTY FACTORS 

With some help from the 64K nonexpand- 
able cache memory and system and video 
BIOS shadow RAM, the machine held its 
own on most of our benchmark tests, scor- 
ing particularly well on the 80386 Instruc- 
tion Mix test, though it fared less impres- 
sively on the small- and large-record EXDS 
File Access tests. 

Tri-Star has a four-part Customer As- 
surance Program that bears mention. The 
first ingredient is a 30-day satisfaction 
guarantee on all systems, with no restock- 
ing fee. The system is covered by a I -year 
standard parts-and-labor warranty, and 
you can get a second-year extended war- 
ranty for 6.5 percent of the original cost. 
Tri-Star is sensitive to the fact that many 
people might be holding off for an even 
faster 386 or a 486 system. In response to 
that concern, Tri-Star offers a 1-year full 
value trade-in for the Flash Cache’s system 
board. 

Certainly Tri-Star isn't a big name in 
the computer industry , but it offers a realis- 
tic vision that emphasizes both memory 
and upgrade issues, if you're looking fora 
competent 386 machine from a company 
with a pragmatic outlook, the Flash Cache 
386^^ is worth considering. 



Tri-star Rash Cache 386” 

Tri-Star Computers, 1520 W. Mineral Rd,. 
Tempe. AZ 85283; (602) 838-1222. 

Ust Price: Wrth 4MB RAM, 65MB hard disk. 

1 .2MB 5.25-«nch or 1 .44MB a.Ssnch floppy disk 
drive. $4,995; with 1 1 0MB hard disk. VGA 
nx)riitor. 80387-33 coprocessor. DOS 3.3 or 4.01 . 
$7. 1 1 4 ; with 1 50MB hard disk. 60MB tape drive. 

1 .2MB 5.25'inch and 1 .44MB 3-5-inch fl^y disk 
drives. $8,790. 

In Short: Tri-Star Computers shows It knows 
what 33-MHz computers are all about by offenr>g 
no systems with less than 4MB of RAM. The 
Rash Cache 386^ comes up with fine perfor- 
mance and attractive pricing, including a 1 -year 
upgrade guarantee with full trade-in credit fw the 
486 mothertioard when it becomes available. 
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V.I.P.C. COMPUTERS 

V.I.P.C.-33386 

by Catherine D. Miller 

At $2,999 for a bare-bones machine with 
IMB RAM, the V.1.P.C.-33 386 costs a 
lot less than some comparable 33-MHz 
units. Even when you add an additional 
1.2MB or 1.44MB floppy disk drive, a 
100MB hard disk, an additional 3MB 
RAM, VGA graphics, and IXDS, the price 
lag is only $6,098. That's not much mote 
than you'd pay for many similarly config- 
ured 20-MHz 286 machines. 

V.I.P.C. doesn’t sacrifice quality to 
gain its price point. Designed around the 
Micronics motherboard, our $12,499 re- 
view unit came in a tower case offering 
three half-height and two full-height drive 
bays. 

The Micronics board holds an Intel 33- 
MHz math coprocessor and supplies one 
32-bit, five 16-bit, and two 8-bit slots. 
None of the system memory resides direct- 
ly on the motherboard; the 32-bit memory 
board can be configured to hold from I MB 
to 16MB RAM. Our review unit’s memo- 



The V.I.P.C.-33 386 system includes 
Koran's TenTme TNT-1 050 Disk Controller 
for enhanced disk petfotmance. With 4MB 
RAM, a 1 60MB hard disk, 60MB tape 
backup. VGA and an 80387 coprocessor, it 
lists for $12,499. 



Made by a third suppiier of motherboards, the Micronics design highiights one of the problems in 
general motherboard architecture. The irrdusion of a 32-bit slot for add-on metiKxy has become 
almost mandatory, yet no designers seem able to agree on what that slol should look Nks. The 
Micronics board Is found In 33-MHz PCs from Amax, Austin, Bus Cotrrputers. FhreStar, PC Brattd, 
and V.I.P.C. Computers. 
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Gateway 2000’s quality standards set us apart from our 
Impetition. From the top quality name brand components used 
(our systems to the painstaking quality assurance tests we 
n on our machines, you are guarantee a top quality computer, 
kir complete line of computer systems are h^d built in our 
bory located just outside Sioux City, Iowa. Slate of the art 
chnology is u^ to provide you with a combination of perform- 
|ce, compatibility, and reliability that few vendors can match. 

customer recently wrote: “The quality of your work is 
iaqtlary and frankly has made a lot of others jealous because 
w bought systems which were comparable in quality but with 
W price difference"— Geotgt Syty. 


Gateway 2000’s service policies are the best in the industry. 

We stand behind all of our systems with a 30 Day Money Back 
Guarantee and a 1 Year Warranty. We also offer Lifetime 
Toll-Free Technical Support, and Free Federal Express Ship- 
ping of replacement parts. If our technicians can't solve your 
problems over the phone or Fed-X you a solution we can dispatch a 
technician to most locations to provide Free On Site Service. 
Our policies are great, but it’s our people that really set us apart 
from the competition. Look at what our customers write: 

“Thank you very much for kind attention and help. I am 
highly recommending your corporation to colleagues for your 
quality and service”— Herbert Markley. 

"Tve always heard your forte is customer service, and now you 
have definitely proven it to me”— Jose De Jesus. 



“I am really glad I chose Gateway 2000"— Jerry Langland. 

“I feel compelled to express my gratitude to your company for the 
impeccable service and support I rece/red”— Andrei Weiszmann. 

“It is a pleasure indeed, to work with a computer sales 
company that exhibits a genuine desire to satiffy the customer”— 
Ron L. Kinney. 




GATEWA' 

SERGEAN 

800-523- 

FAX 

Due to the volatilil)' in 

Y 2000 • P.O. BOX 2000| 

T BLUFF, IOWA 51054' 

2000 • 712-943-2000^ 
712-943-2023 

the DRA M market, all prices are subject to change. 
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Distinction 










1 Meg RAM 

1.2 Meg SW" Drive 

1.44 Meg 3.5" Drive 
80 Meg 28ms Drive 
16 Bit VGA Board 
14" Mullisynch Monitor 
1 Parallel & 2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 




Upgrade lo 4 Mi‘ps $400 
MK Cache Add $250 


4 Megs RAM 

1.2 Meg SW" Drive 

1 .44 Meg 3.5" Drive 
150 Meg 16.5ms ESDI Drive 
16 Bit VGA Board 
14' Multisynch Monitor 
1 Parallel & 2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 




f>4K Cache Add 


64K Cache RAM 
4 Megs RAM 

1.2 Meg 514" Drive 

1.44 Meg .3..5" Drive 
150 Meg 16.5ms ESDI Drive 
16 Bit VGA Board 
14" Multisynch Monitor 
1 Parallel & 2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 


2 Megs RAM 
1.2 Meg 514" Drive 
1.44 Meg 3.5" Drive 
40 Meg 28ms Drive 
16 Bit VGA Board 
14" Multisynch Monitor 
I Parallel & 2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 


. H N 
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Gas Plasma Display Screen 
2.6 Megs RAM 

1.44 Meg 3.5" Floppy Drive 
External Port for 5'/4" Drive 
40 Meg 28ms Hard Drive 
I Parallel & I Serial Port 
Expansion Slot ( 16 Bit) 
External EGA Monitor Port 
84 Key Keyboard 
MS DOS 3.3 Installed 

s: 


80286-12 Processor 

80286-16 Prtxtessor 

80286-20 Proci-ssor 

2 Megs RAM 

2 Megs RAM 

2 Megs RAM 

1.2 Meg 514" Drive 

1.2 Meg 5'/4" Drive 

1.2 Meg 5'/4" Drive 

1 .44 Meg 3.5" Drive 

1 .44 Meg 3.5" Drive 

1 .44 Meg 3.5" Drive 

40 Meg 28ms Drive 

40 Meg 28ms Drive 

40 Meg 28ms Drive 

16 Bit VGA Board 

16 Bit VGA Board 

16 Bit VGA Board 

14" Multisynch Monitor 

14" Multisynch Monitor 

14" Multisynch Monitor 

1 Parallel & 2 Serial Poas 

1 Parallel & 2 Serial Ports 

1 Parallel & 2 Serial Ports 

101 Key Keyboard 

101 Key Keyboard 

101 Key Keyboard 

MS DOS 3.3 or 4.01 

MS DOS 3.3 or 4.01 

MS DOS 3.3 or 4.01 

$2195.00 

$2295.00 

$2395.00 
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ry board had SMB RAM. 

Intel’s 82385 graphics controller, with 
32K of 25-nanosecond cache memory 
standard, speeds up operations by using di- 
rect map cache. An additional 32K SRAM 
enables two-way set-associative cache op- 
eration for improved performance. 

While the V.I.P.C.-33 runs at 33 MHz 
with zero wait states, software-selectable 
speeds of 6 MHz and 8 MHz make it possi- 
ble to slow things down. The bus speed 
can be flipped between 8.25 MHz and 1 1 
MHz by changing DIP-switch settings on 
the system board. Phoenix chips made up 
the BIOS, one especially nice feature of 
which is software-controllable shadow 
RAM to help improve system and video 
performance. 

The V.I.P.C. fared well in both 80386 
Instruction Mix and Floating Point bench- 
mark tests. It was also one of the fastest 
machines tested in our Conventional 
Memory benchmark tests. 

SPEED RACING 

Our review unit was enhanced with Konan 
Corp.’s TenTime floppy/hard disk con- 
troller card. The 16-bit TenTime controller 
card has a 1 28K RAM cache that caches 
both disk reads and writes. 

The V.I.P,C.-33's fast performance on 
the small-record segment of our DOS File 
Access test may be credited in large part to 
the decrease in the number of disk accesses 
resulting from the use of the TenTime 
board. Its lackluster performance on the 
large-record portion of the same test was 
caused by the relatively smaller size of the 
controller card’s RAM cache. At only 


FACT FILE 


V.I.P.C.-33386 

V.I.P.C. Computers. 384 Jackson. #1 . Hayward. 
CA 94544:(415) 881-1772. 

Ust Price: With 1 MB RAM. S2.999: with 4MB 
RAM, 1.2MB5.25-inch and 1.44MB 3,5-inch 
floppy disk drives. 100MB hard disk. 80387-33 
coprocessor. VGA card, multiscanning monitor. 
CX)S 3.3 or 4.01 . $6,098; with SMB RAM. 160MB 
hard disk, 60M6 tape backup. Konan TenTime 
cache controller. 1 .2MB 5.25Hnch arx] 1 .44MB 
3.5-inch floppy disk drives. 60387-33 
coprocessor, tower case, $1 2.499. 

In Short: Designed around the Micronics 
motheft)oard, the V.I,P.C.-33 386 offers fast 33- 
MHz performance at a great price. With the 
Konan TenTime disk controller, which includes a 
1 26K cache, hard disk performance on two of the 
three pertinem PC Labs benchmark tests was 
greatly enhanced. 
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128K, the cache can’t hold the large rec- 
ords used in the tests; hence the controller 
wastes time searching the cache for rec- 
ords that aren’t there. The V.I.P.C. -33, 
however, was one of the fastest performers 
in our BIOS Disk Seek benchmark test. 

Mass storage on our review unit includ- 
ed a Maxtor Model XT-2190 160MB hard 
disk drive rated at 28 milliseconds and a 
60MB TEAC streaming tape backup unit. 
One 25-pin parallel and one 15-pin serial 
port are supplied by DFI's 8-bit multi-l/O 
card. 

The Paradise 16-bit VGA card, com- 
plemented by the Relisys RE5155 multi- 
scanning monitor, supplied good-looking 
graphics. While the system was one of the 
fastest performers in the Direct-to-Screen 
video benchmark test, it was one of the 
slowest on both video BIOS tests. 

The Maxi-Switch and Nan Tan 101- 
key keyboards were sent with our evalua- 
tion unit. The Maxi-Switch was not as 
dicky as the Nan Tan; if neither meets 
your expectations, you can ask for a Key 
Tronic or BTC model. 

While V.I.P.C. doesn’t offer an on-site 
contract, it will pay shipping both ways if 
service is requiroi. While that hassle may 
be worth consideration, bear in mind that 
the machine comes stocked with the finest 
system components available. The rela- 
tively low price adds to its attraction for 
budget-conscious, power-hungry users. 


WEDGE TECHNOLOGY INC. 

Wedge Cache 
WT386-33C 

by Bruce Brown 

Wedge Technology’s Wedge Cache 
WT386-33C is an assemblage of stock 
components that together add up to a re- 
spectable machine. The AMI motherboard 
with its proprietary 386 chip set and BIOS 
forms the heart of the unit. It is encased 
within a tower chassis roomy enough to 
accommodate six half-height storage de- 
vices, all of which can use removable me- 
dia. The power supply is amply equipped 
to handle the multitude of drives, furnish- 
ing a generous 275 watts and six separate 
device leads. 

These advantages are made less appeal- 
ing by the company's pricing structure. 



The Wedge Cache WT386-33C offers 
standard components and respectable 
performance for a price that could be lower. It 
lists lor $8.1 75 with 4MB RAM, a 1 70MB hard 
disk, VGA and an 80387 coprocessor. 


The basic Wedge, which includes 1MB 
RAM, a 1.2MB floppy disk drive, and 
DOS 4.01 , lists at a rather inflated $4,695. 
A 158MB Maxtor hard disk, 4MB RAM. 
a 16-bit VGA adapter, a NEC MultiSync 
3D VGA monitor, and an 80387-25-MHz 
coprocessor will set you back $8,175. 
Compared with $7,899 for a similarly con- 
figured Northgate Elegance 386/33 run- 
ning with a 33-MHz 80387 coprocessor, 
the price of the Wedge Cache WT386-33C 
just isn't competitive enough. 

If you were getting a lot more bang for 
the buck, you probably wouldn’t quibble 
at spending the extta dollars. But while the 
spe^ differences among all these systems 
are fairly infinitesimal, the Wedge Cache 
scored consistently only in the middle of 
the 33-MHz pack. 

WHATS IN THE WEDGE 

The Intel 80386 processor can run at either 
33 MHz with an 8.25-MHz bus speed or at 
8 MHz with an 8-MHz expansion bus 
speed. There are eight slots; one 8-bit, six 
16-bit, and one proprietary 32-bit. If you 
have cards with extra port connectors, you 
can use them with the eight knockouts on 
the back of tbe case. 

The motherboard holds up to 8MB of 
32-bit RAM and can control another 8MB 
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on the optional 32-bit memory card. You 
can use either 256-kilobit or 1 -megabit 
DRAM chips, and there are sockets for ei- 
ther DIP- or SIMM-style chips. 

The AMI board offers memory inter- 
leaving as well as shadow RAM. The 
board also has 64K of 20-nanosecond stat- 
ic RAM cache (not expandable), effective- 
ly giving the system zero wait state per- 
formance on cache hits. 

Other components include a Western 
Digital ESDI hard disk drive, and an inter- 
face board with one serial port, one paral- 
lel port, and a game port. A Mitsumi 101- 
key keyboard is the only one offered. This 
unit is acceptable, being neither particular- 
ly mushy nor sharp and dicky. 

The test machine spotted a 16-bit Para- 
dise VGA board in generic disguise, and a 
NEC MulaSync 3D monitor. This combi- 
nation result^ in generally better-than-av- 
erage video performance umes. 

A 1-year patts-and-Iabor warranty is 
standard. Whether you buy the system 


FACT FILE 


Wedge Cache WTSSe-aSC 

Wedge Technotogy Inc.. 1587 McCandless Dr., 

Milpitas. CA 95035; (408) 263-9888. 

Ust Price: With 1 MB RAM. 1 .2MB 5.25'inch 
floppy disk drive, DOS 4.01 . $4,695; with 4MB 
RAM, with 1 58MB hard disk. VGA monitor, 
80387-25 coprocessor, $8.1 75. 

In Short: The Wedge Cache WT386-33C is an 
AMI mothertx>ard-based machine with G4K of 
cache memory. The components are well chosen 
arx} the computer's periorTnar>ce is good, but the 
pnce could be lower for this starxlard-component 
machir)e from a little-lmown company. 
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through a dealership or order it by mail 
from Wedge, all service is performed at 
the company. You pay only the cost of 
shipping to Wedge. Unlike other compa- 
nies, however. Wedge returns repaired 
systems by ground shipment, no matter 
what method you had originally used. 
Wedge does offer a 15-day money-back 
guarantee, but it’s subject to a 20 percent 
restocking fee: even if you bought a bare- 
bones unit, you can expect to lose close to 
$1 ,000 if you send it b^k. 

The Wedge Cache WT386-33C is an 
average performer hoping to compete in an 
already crowded 33-MHz market. With no 
clear price advantage plus subminimal ser- 
vice and money-back guarantee policies. 
Wedge Technology may not be able to gar- 
ner any teal market share. 


ZENITH DATA SYSTEMS 

Zenith Z-386/33 

by Alfred Poor 

While many 33-MHz machines look as if 
they were assembled along the same con- 
veyer belt, the Zenith Z-386/33 is some- 
thing else. 

You’ll pay $7,999 for a stripped base 
model, and $14,9% for the reviewed sys- 
tem, with 3MB RAM, a 150MB hard disk, 
VGA adapter and flat-screen monitor, 
DOS 3.3 Plus, and Microsoft Windows. 
Obviously, Zenith keeps company with 
the other high-priced, big-brand names. 
But unlike many of its competitors. Zenith 
has added extras that have contributed sig- 
nificant value to the unit. 

The case, for example, is no typical 
clone covering. It has four bezel openings 
to drive bays (plus room for an enclosed 
fifth half-height device inside). No need to 
decide between desktop or tower design 
here: the desktop case is also designed to 
slide into a bracket that converts it to a 



The Zenith Z-386^ has a small 1 6K cache, 
but its original design yields first-rate results. 
This weINnade machine costs $1 5,395 with 
4MB RAM, a 1 50MB hard disk, VGA and an 
80387 coprocessor. 



Not everything needs to be physicalty part ot the motherboard, as Zenith proves with this 33-MHz 
motherboard design. Electrical connection is sufficient for its 1 6K associative cache controller, 
which juts out of its own unique slot at the side of the board. While Zenith only offers seven 
expansion slots, four are 32-bit, with the remainder being 1 6-bit slots. 
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ASTTteSSMHz^SSe 
Power One Step Furaia; 


FrwnMilortgM: 

33 MH{. AST Pnmlum 386/33 
2SMHI. AST Premium 38G/K 
20 MHz. AST Premium/386C 
<6 MHz. AST Premium 386/16 
16 MHz. AST Premium 
WDrkstatkm/386SX 


when you buy the 33 MHz, ASTPremium * and multiuser environments, such as 3-D 
386/33, you aren't just getting the fastest animation, geophysical simulation, re- 
technology available in a desktop com- gression anSysis, CAD/CAM and LAN 
puter. You're getting it AST style file service 


Which means — 
that in keeping 
with the AST 386 
family tradition, 
we've packed 
several speed- 
enhancing features 




AST 

AST 

AST Premium 



Pramium 

/386C 

Premium 

386n6 

IMorkstabon 

/386SX 




23.3 

23.2 


l AmdmMt Sd/hiMrr* / 1 htnekmatlu — nffneralutdimletuietlto 
(omtmnommaekmetomotiuT Vu Ike nunAer. At better 


Built-in i486'" 
Upgradeability. 
Best of all, the AST 
Premium 386/33 
is designed witli 
a modular Cupid- 
32'’ architeaute 


into the AST Premium 386/33. for easy upgradeability. When you 

Such as zero wait-state cache, are ready for i486 power, just re- 

support for up to 36 MB of mem- place the existing 386" CPU card 

ory, support for 80387 and Weitek with the AST FASTboard" 486/25. 

3167 coprocessors, 16 ms hard Of course, if you don't need 

drive access and more quite so much power, AST offers 

As a result, you'll be able to several high-performance 386 and 

tackle a broad range of perfor- 386SX" systems. Such as the 25 

mance-sensitive and power-hun- ptjEXaji MHz, AST Premium 386/25. Like the 
gry applications both in single |||||jQ||| AST Premium 386/33, it's designed 


for a natural extension to more powerful 
processing. The upgrade to i486 or 33 
MHz, 386 performance protects your 
computer investment. 

For more information, call 1-800-876- 
4ASr, or use our Bulletin Board Service 
number (714) 852-1872. 

AST AST logo and ACT Pmiuutn tcgmervd and Cupid-32, M^Hioard 
iMilnnarks ACT RnearcK Inc W138A, t48A, and 8038ASX tradrmarlu 
Inid Cofp AD other product and brand names are irademarto and 
r^isteted trademarks of their respective companies Copyright 1969 
ACT Research, litr Ail nfdiis resell ACT markets products world* 
wide — in Europe and the Middle East call 44 I 9M 4.450; In 
Japan call 81 3 818 0710; In the Ear East call our Hong Kong off- 
ice S 806 4333: In Canada call 416 826*7514; in AusiralU 

call 03 906 2200. 



ReSCBRCH INC. 


The Power Of Choice. 
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Cut out the photo and 
. illustrations on the left. 

Put that dull, wordy 
. document down in ftx)nt 
of the boss. 

Fbr the clincher, lay the 
< graphic elements in 
place. 


Presto ! The page comes 
to life, almost as easily as if 
you’d scanned the images 
in with an HP ScanJet Plus 
scanner. Which you can do 
for just $2,190.* (In fact, all 
those images came fresh 
from our scanner.) 


This is a small, but 
tasty, example of 
how much you can spice 
up your communications. 

photos, illustrations, 
and, thanks to OCR, text. 

Its ^bit power provides 266 
levels of gray and lets you 
scale images ftnm 4 to 200% 
in 1% increments. 


Prove to your boss 
why you need an 

HP ScanJet Plus. 




Actual Scanned Images. 


"''feed to do 

'^niethingto,,^,^^ 

up Cheese Louise 
'zza sales. Peopje 
'eve our pizzas, 
they sink 
'heir teeth into 
'hem. Hut we're 

having trouble 

getting more 
‘fstomers into 
the parlors. 

'''hat's the 
problem liere? We 

h''^ fresh, natural 
*f«redient.s. 

hVa-ndiy peo- 
ple. Authentic 
^'an decf)r, with 


a. 


tne bes 
t'eal in town. 


n,egot some winners heref 

Etna erupting 
^"''eiyhouronthf ® 

hour. Our 
salads 


baC^^-^o' 


C. 




Ur 


grandmother's secret 

^''asing, and people 

heep telling 03 

;ever tasted any- 

'hmgiikeit. 

h'ow.forthe 
P^t two months, 
been hand. 
'ngout2-for-i 


fiut so far, only 

f'ankie'sgrand- 
f’etherha.scome 
into get ten for 
the price of five. 

Waybe the 

flyers 
are 

too 

dull. 
Maybe 
the ingre- 
dients should 

ft'tt.p right off the page 

".fdaay.Heytakea 

.haCA""**’"'* 

"at? Any ideas? 


b. 




Our scanner al.so raises the 
quality of OCR. (And the 
optional sheet feeder raises 
the quantity.) And it’s 
equily at home in DOS or 
Macintosh environments. 


get much 

more appetizing documents, 
any way you slice it. 


There is a better way. 


So call l-800-75‘i-0900, 
Ext. 714G for your nearest 
authorized HP dealer. You’ll 




HEWLETT 

PACKARD 
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floor-standing tower configuration, good 
for file-serving needs. 

SIGNS OF CREATIVE THINKING 

Inside, you find stronger evidence of origi- 
nal thinking. There are only eight expan- 
sion slots: four 16-bit and four 32-bit. The 
nice part about this is that the 32-bit slots 
will support 16-bit and 8-bit cards. An ex- 
tra fan mounted in the front of the case 
helps keep the card cage cool. 

The motherboard handles either 1- 
megabit (Mb) or 4Mb SIMMs. While it is 
designed to use 100-nanosecond SIMMs, 
these machines are usually shipped with 
80-ns. chips for an extra margin of safety 
against heat-related malfunction. (We en- 
countered no problems with our test ma- 
chine, which included one 100-ns. SIMM 
and two 80-ns. SIMMs.) 

Whereas many designs force you to add 
SIMMs in sets of two or four, ^nith lets 
you add them one at a time. You can also 
add a 32-bit memory expansion card; filled 
with 1Mb SIMMs, the motherboard and 
card together give you a full 16MB of 
RAM. You need 4Mb SIMMs in order to 
reach the system maximum of 64MB of 
32-bit RAM. 

Perhaps the most interesting feature of 
the computer is its memory cache. Ze- 
nith’s own cache controller comes with an 
apparently paltry 16K of static RAM, rated 
at a zippy IS ns. Despite this small cache, 
the machine took the top honors in the 
Floating-Point Calculation benchmark 
test. The reason for the extra speed is the 
new 16-layer cache write queue; rather 
than only buffering memory reads, this de- 
sign lets the machine hold more data be- 
fore being forced to write the cache back to 
the slower system memory. If you happen 
to decide that you really need a bigger 



ZMiHtiz-ase/aa 

Zenith Dale Systems, 1000 Milwaukae Ave., 
Glenview. IL 60025: (800) 5534)331 . (31 2) 699- 
4800. 

LM PlICK With 2MB RAM. 1 .44MB 3.5Hnch 
lloofiy disk drive. DOS 3S, A4iciosoir 
tUndbws/386. $7,999: with SMB RAM, 150MB 
hard tSsk, VGA monitor, 60367-25 coprocessor, 
$1 4,996: with 4MB RAM, $1 5,395. 

In Stwrt: Innovative design, conservative 
specilicalions, and solid constnjctlon create a 
mactiine that performs wel trot isn't lasL 
Durability is an added value to help Zankh 
compete against the faster high-end brands In 
the Held. 
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For anyone interested in a 386 
running at 33 MHz, the most 
important factor is performance. In 
fact, the margin that separates the 
fastest fiom the slowest machines is 
so small that you can’t go wrong with 
the majority of machines here. 

Four machines, however, 
distinguished themselves as the 
fastest: the Northgate, ALR, 
Compaq, and Everex. All four have 
gone a step beyond the usual Intel, 
Mylex, and AMI motherboard 
designs in favor of their own, and this 
extra engineering sets them apart . 

In a class by itself is the Compaq 
Desiqno 386/33 — possibly the 
finest personal computer Compaq 
has pr^uced to date, albeit the 
most expensive. Our standard- 
configuration machine with 4MB 
RAM, VGA, and an 80387-33 math 
coprocessor has a list price over 
$18,0(X) before figuring in the 30 
percent discount that comes from not 
ordering direct, as you do with 
Northgate. That price also includes a 
320MB ESDI ha^ disk, the next 
standard disk option Compaq offers 
after its 84MB hard disk a^ well 
above the 100MB hard disk we 
specified for our standard 
configuration. Despite the price tag, 
the Deskpro is the most versatile 
PC in this roundup, offering 
simultaneous support of both a 
Weitek 3167 and an Intel 80387-33, 
up to 1 .3 gigabytes of internal mass 
storage, and 32-bit RAM memory 
expansion up to 16MB . 

On top of all this, with 16-bit 
VGA circuitry integrated on the 
motherboard, the Deskpro screamed 
its way through the PC Labs 
video benchmark tests. While 
motherboard-bound VGA capability 
ordinarily discourages upgra^ to 
Super-VGA-quality graces, 
Compaq’s circuitry compensates by 
supptxting the company’s Advanc^ 
Graphics system, a dedicated, 
interlaced graphics scheme that 
supplies 2S6 simultaneous colors in 


1 ,024-by 768-pixel resolution. 
Compaq’s ESDI hard disk controller 
(ruruiing at IS MHz) plus a 300-watt 
power supply make tte Deskpro 
386/33 .the b«t available PC for file- 
serving, graphical, and intensive 
disk- and processor-based 
applications. Just plan your 
expansion plans carefully — 
Compaq’s Fixed Disk Expansion 
Unit sells for a prohibitive $6,399. 

Price should not be a compelling 
factor when performance is at stake. 
But neither can it be ignored — and 
with the Northgate Elegance 386/33, 
it isn’t. For $7,899, you get 4MB 
RAM, a ISOMB ESDI hard disk, a 
Princeton Graphic Systems VGA 
monitor, an 80387-33, and DOS 
4.01 . This first-rate system includes 
the usual Northgate amenities: 1 year 
of on-site service, overnight shipment 
of replacement parts, of excellent 
documentation and support, plus an 
OmniKey keyboard . 

The Elegance 386/33 also 
demonstrated the fastest processor 
time of the pack, which is largely due 
to the engineering behind Northgate’s 
64K write-back cache. For even 
faster performance, the cache is 
expandable up to 256K. Since 
Northgate do^ not shadow ROM 
BIOS in RAM, 384K of memory 
remains available. This practice 
makes the performance results of the 
Elegance 386/33 even more 
impressive. 

One word of advice: the Video 
Seven VGA card in the Elegance 
386/33 was not exceptionally fast. 
Alternatively, consider another VGA 
adapter fiom Northgate. 

Honorable mentions go to the 
Everex Step 386/33 and the ALR 
FlexCache 33/386. These two 
machines are dedicated to speed and 
are among the fastest CPU 
performers. ALR and Everex, 
respectively, give you 4MB RAM, 
VGA, and an 80387-33 for $1 1 ,666 
( ISOMB hard disk) and $1 1 ,342 
(160MB harddisk). 
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Introducing Artline” 

The Graphics Illustrator That Manipulates Type Down To The Letter. 


a 


0 ^ 




Twist it! Turn it! Anyway you want it. With Artline, you can 
produce high-quality text effects and original graphics you 
never thought possible. All on your PC! 

Choose a typeface, draw free-hand, trace an image. Then 
take your graphic design even further. Scale it, rotate it, color 
it, pattern it, mirror it, copy it. . .well, you get the picture. 
You can partner Artline with GEM' 

Desktop Publisher" Xerox' Ventura Publisher' and Aldus' PageMaker' for 
logos, headlines and illustrations. And it’ll work with almost any printer. 

Artline. The ideal design tool for the most innovative, high-quality text 
and graphics. It’s revolutionary. In every sense of the word. 

For more information, contact your 
nearest dealer or call (800) 443-4200. 




All artwork shown was created using ArtUne. 


From D DIGITAL RESEARCH- 



GEM, Digital Research and the Digital Research logo art registered trademarks and GEM Aniine and GEM Desktop PubUriter are trademarks di Digital Research Inc. 
Other product names are registered trademarks of their respective owiters. Copyri^t e 1988. Digital Research Inc. All rights reserved. 


CIRCLE 743 ON READER SERVICE CARD 


COMPUTERS 

33-MHz386PCs 



n on-screen chart processor that knows about charts and diagrams, not 
just another “screen-draw" program that makes you do most of the work. 
EasyFiow is a powerful full-screen graphics program dedicated to data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date. 



Automatic . Fully automatic text centering within shapes. Fully automatic line routing & re- 
routing. Fully automatic placement o1 text along lines. 

Fast. Written in assembly language for speed. 

Large. Diagram size limited only by available memory. Supports LIM expanded memory. 
Diagram too large for your printer? EasyFiow automatically breaks the diagram up & prints 
it in page size pieces. 

Standard. All standard data flow and flowcharting shapes included. Other shape libraries 
are available. 

User friendly. Don't take our word for it. PC Magazine says ' 'EASYFIOW lives up to its name. 
It's hard to imagine any easier and more flexible way to produce basic and even complex 
flowcharts". 

Mouse. Optional but fully supported. 

It worlis. Over 50.000 copies sold. Two of the "big eight' ‘ accounting firms have world wide 
site licenses for the use of EasyFiow. 

It prints. On most popular printers including IBM. Epson. Toshiba. HP LaserJets. HP Desk 
Jet XEROX 4045. postscript printers and many others. 

It plots. On HP7440. 7475. 7550 and 75fi5B plotters. 

Documented; 130 page manual plus over 150 screens of context sensitive help. 

Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. Rush delivery 
charge is $10.50 (instead of $2.00) and is available only to continental USA and Canada. 
EasyFiow works on IBM PC's, IBM PS/2 and compatibles. Requires 512K memory, hard disk 
and an IBM C6A/E6A/VGA or Hercules monochrome compatible adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). 

Payment by M.O., check, VISA MasterCard or Company PO. 


Haven Tree Software Limited 
PO Box 1093- P 

Thousand Island Park, NY 13692 



Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext. 49 
Telefax(G3): (613) 544-9632 


cache, expand it to a full megabyte. 

You also get the DTC ESDI hard disk 
controller. The unit supplies on-board disk 
caching to boost hard disk performance: 
the Zenith ranked seventh-fastest on our 
BIOS Disk Seek tests. 

SOFTWARE EXTRAS 

Zenith’s version of DOS — DOS 3.3 
Plus — includes a collection of handy ex- 
tensions and utilities, such as a hard disk 
compacting program that eliminates file 
fragmentation and improves performance. 
You also get Zenith’s Monitor program in 
ROM, which allows having access to the 
system configuration, poking around 
memory, and generally getting at other 
technical items. For the security-minded, 
the ROM setup program lets you imple- 
ment a password before system boot-up. 

A few minor complaints include a 


The Zenith Z-386/33 
is thoughtfully 
designed, and loaded 
with extras that make 
it both fast and 
useful, most 
noticeably Zenith’s 
innovative memory 
cache scheme. 


mushy keyboard with little tactile feed- 
back. a tiny power switch stuck faraway in 
the back of the case, and a somewhat 
skimpy standard warranty. You can 
choose either a full-year policy covering 
parts and labor or convert it to 3 months of 
free on-site coverage. Other warranty op- 
tions are available at extra cost. 

The Zenith Z-386/33 is well built, 
thoughtfully designed, and loaded with ex- 
tras that make it both fast and useful. If you 
are not stuck at the bottom of the price 
scale, or if you are required to limit your 
search to top brand names, then make sure 
to put the Zenith on your list. ■ 
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PC BRAND 

Chosen^ 1 For 
Customer 
Service and 
Support. 

"PC BRAND is the LL Bean of tlie personal 
computer mail order. 

PC BRAND wants no unhappy customers, 
and it's service and support policies help to 
insure that. " 

-Pciiionnl Coiiipiitiu;^’s 10 Bct^t Mail 
Onlcr Coiiipnnics , Fch, 19S9 


1 





BRAND 



PC BRAND offers 
you more... 

Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 

Free Freight, 

Toll-Free Support, 

5- Year Warranty 
and more... 

Everyone promises you 
great service. We deliver the 
tangibles. 

Free freight • Fast delivery 
•No credit card surcharges 
•A 30-day Money-Back Guar- 
antee on every system we sell 
•Toll-Free Customer Service 
andTechnical Support that 
will stay with you until your 
questions are answered and 
your problem is solved 
• And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 

Call PC Brand today. 

For the best selection... 
the best products... at the best 
price, you can't do better than 
PC Brand. 

Call PC Brand today! 


TURN PAGE 

EOR PC BRAND SYSTEMS 
...AND NAME BRAND 
PERIPHERALS 



Outstanding Quality 


PC BRAND Chosen #1 For Customer Service and Support. 

"pc brand is the LL Bean of the personal computer mail order.,.PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that." 



BRAND 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-YearWarranty 


-Personal Computing's 10 Best Mail Order Companies, Feb, 1989 


\ PC BRAND 286/12 $799 








PCV20 AD-II $539 

15 MHz Throughput in an XT. Norton SI 4.0 
512K, 360K Drive, 84-Keyboard 
Standard System Features: 

• lOMHz Nec V20 CPU .with 1.5 times the power of the 8068! 

• 512K RAM standard. Expandable to 640KB 

• One 360K Floppy Drive • 84-key AT Style Keyboard 

• 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

• AT Style Case vrith Keylock, Turbo, Power and Hard Drive LEDs. 

Accomodates up to 4 HH Mass Storage devices 

• Set-up & Operating instructions. 


12 MHz Clock, Zero Wait Operation, 

Norton SI 15.3 ‘Landmark™ Speed 15.1MHz 

5I2K, 1.2MB or 1.44MB Drive. 101- Keyboard 

Standard System Features: 

• 80286-12 Processor Operating at 12MHz with Zero Wait States 

delivering 15.1MHz Effective Throughput 
« 512K RAM expandable to 4MB on the System board using 
256Kor 1MB 100ns RAM 

• 1.2MB 5.25" or 1.44MB 33" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity System Power supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• Built-in System Board LIM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 6 Slot motherboard design (5 16Bit it 3 6Bit) 

• Medium foot print case with 5 Disk Drive bays 
Options: 

• Full size 5 drive case • Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherab of your choice 

• Compaq® Style LCD or Plasma Portable 

• Full or Mini Size Towei* Case 


Standard Pre-Built Configurations: 


PCV20 AE>-n With 512K, Hard EHsk Drive, Monitor & Video Card 


1 Floppy 

2 Floppy 

40M8-46MS 

66MB-25MS 

Mono 

$664 

$739 

$944 

$1094 

VGA/Mono 

$824 

$899 

$1104 

$1254 

EGA 

$1004 

$1079 

$1284 

$1434 

VGA/Color 

$1054 

$1129 

$1334 

$1484 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Dbk EMve, Monitor it Video Card 

--..piivw 

va«i 

40MB-46MS 
t I RLL 

66MS-25MS 

M U.I. 

71MB-18MS 

LIMFM 

nCMB-ZSMS 

MRU 

Mono 

$1207 

$1432 

$1572 

$1672 

MjAAtono 

$1402 

$1627 

$1767 

$1867 

EGA 

$1547 

$1772 

$1912 

$2012 

VGA/16Btt 

$1637 

$1862 

$2002 

$2102 
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Unbelievable Price 


PC BRAND 286/20 $999 


PC BRAND 386/SX-16 $1099 



20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 •Landmark’" 26.7mhz 
512K, 1.2MB or 1.44MB Drive, 101 -Keyboard 

Standard System Features: 

• 80286 Processor Operating at 20MHz w/Zero Wait States in 

interleave mode delivering 27MHz Effective Throughput 

• 512K RAM expandable to SMB on the System board using 256K 

and/or 1MB 100ns RAM 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL. 3COM, and PCNET compatibility 

• Built-in System Board LIM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 

with older p^eripherals or faster I/O for newer devices 

• 8 Slot motherboard design ( 5 16Bi( & 3 8Bit) 

• Medium foot print case with 5 E>isk Drive bays 
Options: 

• Full or Mini Size Tower 9 Case • Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable 



16 MHz Clock, Zero Wait Operation 
Norton SI 18.7 •Landmark- 18.3 mhz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 

Standard System Features: 

• 803865X Processor Operating at 16MHz delivering I8MHz 

Effective Throughput 

• 512K RAM expandable to 8MB on the System board using 256K 

and/or 1MB BOns RAM 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Rea) Time Oock/Calendar with 5 Year Battery 

• 80387SX Co-Processor Support 

• AMI BIOS with full MS/DOS. OS/2, XENIX, 

NOVELL, 3COM, and PCNET compatibility 

• 8 Slot motherboard design ( 5 16Bit & 3 8Bit) 

• Medium foot print case with 5 Ehsk Drive bays 

(Shown with optional Mini Size Tower® Case) 

Options: 

• Full or Mini Size Tower ® Case • Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


286/20 W/512K, Hard Disk Drive, Monitor & Video Card 


40M846M5 

IrlRLL 

66M8-25M5 
1:1 RLL 

71MB-18M5 
1:1 MFM 

110MS-2SMS 
1:1 RLL 

ISO-ITMS 
1:1 ESDI 

320-I6MS 
1:1 ESDI 

Mono 

$1407 

$1632 

$1737 

$1862 

$2517 

$2817 

M^A/Mono 

$1602 

$1827 

$1932 

$2057 

$2712 

$3012 

EGA 

$1747 

$1972 

$2077 

$2202 

$2857 

$3157 

VGA/16H( 

$1837 

$2062 

$2167 

$2292 

$2947 

$3247 


Standard Pre-Built Configurations: 


386SX-16 W/S12K, Hard Disk Drive, Monitor & Video Card 


40MB-46MS 

66MB-25MS 

TIMB-ISMS 

110MB-2SMS 

150-I7M5 

320-I6MS 

Vtdeo^\ 

1:1 RLL 

I:I RLL 

1:1 MFM 

1:1 RLL 

1:1 ESDI 

1:1 ESDI 

Mono 

$1507 

$1732 

$1837 

$1962 

$2617 

$2917 

VGA/Mono 

$1702 

$1927 

$2032 

$2157 

$2812 

$3112 

EGA 

$1847 

$2072 

$2177 

$2302 

$2957 

$3257 

VCA/16Bit 

$1937 

$2162 

$2267 

$2392 

$3047 

$3347 


- TURN PAGE FOR MORE PC BRAND SYSTEMS... 

FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 3! 


PC Brand, Inc 954 W. Washington St., Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200. Open Mon thru Fri.:8am to 6pmCentral .MasterCard, 
VISA, Discover. Checks, & Approved P.O.s Accepted. Prices and specifications subject to change- Customer Service Inquiries Call; l-8()0-662-SERV PCM 8-18 
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Amazing Performance 

"FasterThan a Speeding Bullet!" 

Cover Story Nov, 1988 

”PC Brand offers the best low cost alternative around" 

PC Magazine Feb.u, ms 


PC BRAND 386/20 $1649 



20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 • Landmark Speed 26.1MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

• True 20MHZ Intel 80386-20 CPU Operating with Zero Wail States 

delivering up to 26.1MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or IMB 100ns RAM 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 

977.6 KB/SEC Caching Controller w/ESDl Configurations 

• Enhanced 101-key ATStyle Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287, 80387 Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL. 3COM and PCNET compatibility 

• 8 Slot motherboard design (5 I6Bit & 3 8Bit) 

• Medium foot print case with 5 Disk Drive bays 
Options: 

• Full or Mini Size Tower® Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable • Weitek Co-processor 


PC BRAND 386/25 $1849 



25 MHz Clock, Zero Wail Operation 
Norton SI 28.2 "Landmark Speed 33.6MHz 
Norton SI 31.6* Landmark Speed 435 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

• Intel 80386 PriKessor Operating at 25MHz with Zero Wait States in 

interleave mode delivering 34 to 44 MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB RAM 

• 1.2MB 5.25" or I.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 

977.6 KB/SEC Caching Controller w/ESDl Configurations 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287, 80387 or Weitek Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX. 

NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (5 I6Bit it 3 8Bil) 

• Medium foot print case with 5 Disk Drive bays 
Options: 

• 32KB or 64KB Cache Processor •Weitek Co-processor "TowerSCase 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable • 8MB 32Bit RAM Card 


Standard Pre*Built Configuration: 


386/20 With 1024K, Hard Disk Drive, Monitor & Video Card 


40MB-MMS 

1 1 MFM 

6bMB-25MS 
] IRLL 

71MB-UIMS 

11 Mm 

110-2SMS 

1 1 RI.L 

I50-17MS 

MESOI 

IZO-lbMS 

1 lESOI 

Mono 

$2125 

$2225 

$2350 

$2460 

$3010 

$3455 

VCA/Mcoo 

$2310 

$2410 

$2535 

$2645 

$3195 

$3640 

EGA 

$2415 

$2515 

$2640 

$2750 

$3300 

$3745 

VGA/l6Bit 

$2555 

$2655 

$2780 

$2890 

$3440 

$3885 


CIRCLE 309ON 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 


40MB-W>MS 

1 IMFM 

M.MB-2SMS 

LIRLL 

7tMB-I8MS 
|;1 MFM 

nnMB-25MS 

I:1RLL 

1S0-I7MS 

MESDI 

320-tSMS 

I:IESDI 

Mono 

$2312 

$2462 

$2592 

$2722 

$3322 

$3572 

VGA/Mooo 

$2527 

$2677 

$2807 

$2937 

$3537 

$3787 

EGA 

$2672 

$2622 

$2952 

$3082 

$3682 

$3932 

VCA/l6Bit 

$2762 

$2912 

$3042 

$3172 

$3772 

$4022 


C RT display is courtesy of RIX Soflworks.lnc. Irvine, CA. 

SERVICE CARD 



Exceptional Support 


386/33 CACHE $2799 



33 MHz Clock, Zero Wait Operation 
NoitonSI 45.9«Landmark58.7MH2 w/32K or 64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

•True 33 MHz INTEL 80386-33 CPU operating with Zero Wail States 
Delivering up to 58.7 MHz Effective Throughput 

• Intel 82385-33 Cache Processor with 32K 25NS Static RAM Standard, 

Field Upgradable to 64K 

• t024K RAM Standard Expandable to 16MB 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller, 

977.6 KB/SEC Caching Controller w/ESDl Configurations 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Walt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80387 or Weitek Co-Processor support 

• Phoenix BIOS With Full MS/DOS, OS/2, XENIX. NOVELL. 3COM 

and PCNET compatibility 

• 8 Slot motherboard design 

• Full size case with 5 Disk Drive bays 

(Shown with Optional Full Size Tower O Case) 

Options: 

• Custom configurations w/Name Brand peripherals of your choice 

• Weitek Co-Processor • Tower® Case ♦ Factory Ram Upgrades 

Standard Pre-Built Configuration: 


386/33 With Hard Disk Drive, Monitor & Video Card 


4<MM6M5 

66MB-2SMS 

riMB-ISMS 

110MB-2SMS 

I50MB-17MS 

320MB-I»6 


M MFM 

1:1 RU. 

M MFM 

MRU 

11 ESDI ' 

M ESDI 

Mono 

$3259 

$3454 

$3554 

$3679 

$4334 

$4634 

M3A/Mono 

$3454 

$3649 

$3749 

$3874 

$4529 

$4829 

EGA 

$3599 

$3794 

$3894 

$4019 

$4674 

$4974 

V<3A/16Bit 

$3689 

$3884 

$3984 

$4109 

$4764 

$5064 


■f Norton SI 3.0 CRT display is courtesy of RIX Softworics.Irtc. Irvine. CA. 



BRAND 


YourBestChoice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-YearWarranty 

286/386 PORTABLES from $1745 



286 & 386 Systems 
•512K,1.2MB Drive. 

Combo Controller. 

LCD Backlit Display 
Optional EGA 
Plasma Display 


All feature: 

• 640 X 400 Backlit 
Supertwisl LCD by TOSHIBA 

(VGA 16 Grey Scale rUsnu version Now AvitUblc) | 

• Monographic & Color operating 
modes, VGA Optional 

• External Monitor Support 

• 2 Available expansion slots 

• 86-key keyboard 

• Accomodates two 5.25" or 
3.5" Floppy/Hard Disk Drives 

• 200 Watt 1 12/220 Autoswitch Power 

• Serial, Parallel, Game Port, Clock/ 
Calendar Standard 

Standard Pre-Built Configuration: 





Portable System Processor and Drive Options 


286-12 

286-20 

386/SX-16 

386-20 

386-25 

1 Floppy 

$1745 

$1945 

$2045 

$2595 

$2795 

40MB 

$2175 

$2375 

$2475 

$3025 

$3225 

66M6 

$2275 

$2475 

$2575 

$3125 

$3325 

150MB 

$3140 

$3340 

$3440 

$3990 

$4190 


*386/20 and 386/25 Systems come with 1024K. 


SAVt ON NAME BRAND I’ERirHERALS... .Sl fc OLR AD ON I Ol LOWING I’AC.l S... 


To Order Call 1-800-PC BRAND 

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 

PC Brand, Inc. 954 W. Washington St, Chicago, IL.60607 Infl Fax# 312-226-6841 Infl Voice# 312-226-5200. Open Mon thru Fri.:8am to 6pmCentral .MasterCard, 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-18 
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Shop PC Brand Today. 


LAPTOP COMPUTERS* 


MODEMS 


DISK DRIVES 


NEC 

Multispeed HD $1995 

Ultralitc w/lMB Call 

TOSHIBA 

lOOO; 512K,80C88, 1 FDD $679 

1600 BACKLIT, 80C86-12, IMG, 20MB HD.FDD ...3240 

3100E CAS PLASMA 80C8fr-a 'MB. »MB HD. FDD 2805 

3200; EGA, 80286-12, 1MB, 40MB HD, FDD 3595 

5200/40 VGA, 80386-20, 2MB, 40MB HD, FDD, ..6115 
ZENITH 

Supersport 286,20Mcg Call 

Supersport 286,40Meg Call 

Supersport 88, 20Meg Call 

Other Makes and Modeb Call 

MONITORS* 

MAGNA vox 

7BM623 1 2" Amber TTL Monochrome $79 

7BM749 14” VGA While Flat Screen 135 

CM8762 13" RGB (640x200) Color 230 

CM9043 13” EGA (640x400) Color 339 

9CM082 14" VGA (640x480) .31DP Color 415 

MITSUBISHI 

XC-1410 14" EGA (640x350) $369 

AUM-1381 14" Diamond Scan 499 

HL6605 15" CAD Monitor 1295 

HL6905 19" CAD Monitor 2325 

NEC 

Multisync 2A 14" (800x600) VGA $499 

Multisync GS 14" Mono 249 


Multisync 3D 14" (1024x768) ega/vca ...679 

Multisync 4D 16" (1024x768) .28DP Call 

Multisync 5D 20" (1280x1024) .31DP ....CaU 

PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome ....$249 

Ultra 16 16" Multifreq. EGA/ VGA 879 

Ultrasync 14" Multifreq. EGA/VGA 520 

PRINCETON PUBLISHING LABS 
Multiview 15" Full Page Monitor w/adapt..$890 
RELIS YS (T op Ratfd by Itifoworld amt PC World) 


RE-9513 14" VGA(720x480).31 DP Color $369 

SEIKO 

CM1430 14" (1024x768) Dualfreq $549 

SONY 

CPD1304 14".25DP(1024x768)MuUiscan $689 

CPD1320 13" (640 x 480) VGA 485 

ZENITH 

ZCM-1490 14" Flatscreen Enhanced $619 



A.T.I. 

2400ETC Internal Modem w/MNP5 ...$165 
2400ETC External Modem w/ MNP5 ...205 
HAYES 

1200B Int. w/Smartcom $285 

2400B Int. w/Smartcom 429 

1200 Ext. Modem 285 

2400 Ext. Modem 429 

PC BRAND 100% Hayes Compatible! 

1200 Baud Internal w/Bitcom $49 

1200 Baud External 70 

2400 Baud Internal w/Bitcom 89 

2400 Baud External 129 

US ROBOTICS 

Courier HST/9600 $599 

Courier V.32 9600 Baud Ext.w/MNP5 ..889 

Courier HST Dual Standard Modem 995 

Courier HST/IX 9600 Modem 925 


Internal Modems 


100% Hayes Compatible. Free Software! 



TAPE BACK-UP 

SPECIAL 


80M0MB Internal Tape Back-Up* 

$279 

Uses DC2000 Series Micro Cartridges 
*When used with C.MS Beckup Software 


VIDEO CARDS 


ATI 

VGA Wonder w/256K $279 

VGA Wonder w/ 512K Call 

PARADISE 

Autoswitch 480 EGA $1 79 

VGA+ 265 

VGA+ 16 16 Bit Version NEW 299 

VGA Professional w/512K .. 399 

PC BRAND 

Mono Graphics w/Printer Port $55 

Color Graphics w/Printer Port 49 

EGA (640x480) Autoswitch 135 

VGA 159 

VGA 16 Bit 195 

VIDEO SEVEN 

Fastwrite VGA $279 

VRAM VGA 450 

VRAM VGA W/512K Call 



FLOPPY DISK DRIVES: 

360K 5.25" HH Black $75 

720K 3.5" HH w/5.25" Mounting 80 

1.2MB 5.25" HH Grey 85 


1.44MB 3.5"HH Grey w/5.25" MounHng 95 

PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 Ext.Floppy $199 


HARD DISK DRIVES: 

IOMEGA 

B120I Single 5.25" 20MB Int $765 

B144I Single 5.25" 44MB Int 995 

B244X Dual 5.25" 44MB Ext 1995 

MINISCRIBE 

71MB 18MS M3085 $595 


150MB 17MS M3180E ESDI 1/2 Hgt ..1195 

320MB 16MS M9380 ESDI Full Hgt 1550 

640MB 16MS M9780 ESDI Full Hgt 2850 

PRIAM 

130MB 20MS ID130AT Full Height ....$1395 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
330MB 20MS ID330PS INT. for PS/2 ... 1895 
330MB 20MS ID330EC ESDI w/CNTRL 2250 


SEAGATE 

20MB 65MS ST225 w/XT ControUer ...$249 

20MB 65MSST225 209 

20MB 35MS ST125 w/XT Controller 299 

20MB 35MSST125 245 

30MB 65MS ST238 w/XT ControUer 269 

30MB 35MS 57138 310 

30MB 35MS ST138 w/XT Controller 355 

40MB 28MS ST25M 349 

40MB 24MS ST151 419 

80MB 28MS ST4096 Full Height 590 

TOSHIBA 

60MB 25MS MK134 RLL $429 

110MB 25MS MK72 RLL 669 


156MB 23MS MK-156FA ESDI FuU Hgt ... 1095 
If the drive you require is not iisted here please 
contact our sales department for a quote! 


TAPE BACKUPS 


60MB Archive Int. or Ext. w/Cntrl $590 

60MB Maynard Maynstream Portable ..889 


150MB Archive Internal 925 

150MB Archive External 1250 


150MB Maynard Maynstream Portable 1395 

2.2GB Maynard Maynstream Portable 4350 


PC BRAND 16Bit VGA 


I Ultra Hl-performance VGA Card, compatable 
w/ VGA, EGA, monochrome, and mulHsync 
monitors. Analog and Digital output, 
upgradable to ^ 

512K, resolution 
to 1024x768, 
many software 
drivers 




$195 


i 
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Save Time. Save Money. 


SCANNERS/DIGmZERS 


Complete PC Half Page Scanner ......... $189 

Complete PC Full Page Scanner ............ 575 

DFI HS3C)00 Plus Gray Scale Hand Scan 21 9 

Hewlett Packard Scan)et Plus Call 

Microtek MS II 1050 

Microtek MSF300G w/256Grey Levels ...1495 

Microtek MSF300Q w/64 Grey Levels 1275 

Summasketch 12X12 378 

Summasketch 12X18 599 


PRINTERS* 


BROTHER 

HL 8E Laser (HP LJII, HPGL) $1875 

EPSON 

LX810 180/30 189 LQ510 180/60 329 

FX850 330/88.... 345 FX1050 264/54 445 

LQ850 330/88...CalI LQ1050 330/88....CalI 
LQ950 264/88...Call LQ2550 400/108..Call 
KODAK DICONIX 

ISOPlus 150/50 ..315 300WP 310/73 439 

HEWLETT PACKARD 

Deskjet Plus .....710 Laseijet II ........... 1720 

LASER JET ACCESSORIES 

CPI Superfont Cart, adds 150 fonts 295 

CPI IMB Mernory Kit 319 CPI 2MB MemoryKit. . 549 

PRINCETON PUBLISHING 

PS-388 Postscript board - 2250 

Adds Postscript to your HP LASERJET! 

NEC 

P2200XE 192/54 335 P9XL 400/140 ....1030 

P5200 265/90 ....530 P5300 Wide 675 

LC890 User ....3190 LC890XL User ..4495 
OKIDATA 

ML320 300/62 ..345 ML321 300/62 479 

MU80 180/60.. .359 MU90 270/90 475 

ML391 270/90 ..655 MU93 450/120.. .995 
PANASONIC (New Models Listed) 

1180 192/38 189 1191 240/48 245 

1124 192/63 339 1524 240/80 545 

TOSHIBA 

321SL 216/72...Call 341SL WideCarr...Call 

351SX 360/120. Call Express 311 Call 


EPSON EX 1050 


15"Carriage 264 CPS Draft 54 CPS Letter Qualilyj 

"$335 

Other Epson models comparably discounted 


PC BRAND- YOUR 
#1 LAN SOURCE ! 



Call for Custom Server Configurations 


NOVELL NETWORKING 


NOVELL 

4 User ELS 286 Uvel 1 $429 

8 User ELS Level II (Version 2.15) 899 

Advanced Netware 286 (Ver. 2.15) 1795 

SFT Netware 286 (Ver. 2.15) 2809 

Netware 386 Call 

Disc Coprocessor Board 379 

NE2000 Ethernet File Server Board 399 

NEIOOO Ethernet Card 269 

GATEWAY ( PC Magazines Editors Choice} 

G/ Ethernet AT $435 

G/NET 269 

G/ Ethernet for PS/2 Call 

STANDARD MICRO 

PO30 Arcnet Board $135 

PC270 Twisted Pair Arcnet Card 130 

PC500-WS 16 Bit Work StationBoard ....375 

PC550-WS 16 Bit Twisted Pair Work Station Bd .... 395 
PC550-FS 16 Bit Twisted Pair File Server Bd 495 

PSllO Arcnet Board for PS/2 439 

PC500-FS 16 Bit File Server Board 449 

ARCNET Passive Hub 72 

ARCNET Active Hub 359 

ARCNET Twisted Pair Active Hub 429 

TIARA 

4 Port Passive Hub $49 

8 Port Active Hub 285 

Uncard/A 8Bit ARCNET Board 89 

Uncard/E 8Bit ETHERNET Board 199 

Uncard/E 8Bit Twisted Pair ETHERNET 329 
WESTERN DIGITAL 

Ethercard+ w/Novell Drivers $219 

Ethercard-f Twisted Pair Ethernet Board 319 

Ethercard+ A for PS/2 320 

UNINTERRUPTABLE POWER 
ELGAR 

IDSllOO 1000 Watt UPS Call 

IPS 500 Watt UPS Call 

PTI 

DataShield Turbo/2 625 Watt 595 



BRAND 


Free Freight 

30-D^ Money-Back 
Guarantee 

Toll-Free Service 
and Support 

No Credit Card 
Surcharges 

Wc carry over 10.000 different hardware and soft- 
ware products. Call for prices on products not listed. 

SOFTWARE 


ALDUS Pagemaker $479 

ASHTON-TATE DBASE IV 449 

BORLAND CJualtro 149 

CENTRAL POINT PC Tools Deluxe 5.5 79 

LOTUS 123 3.0 339 

MICROSOFT Excel 2.1 235 

MICROSOFT Windows 386 125 

MICROSOFT Word 5.0 205 

SYMANTEC Q&A 3.0 199 

WORD PERFECT Word Perfect 5.0 220 

XEROX Ventura Publisher 2.0 479 



INTEL 

Aboveboard Plus w/512K $419 

Aboveboard Plus I/O 512K 469 


Inboard 386 for PC w 

Inboard 386 AT 

8087-2 129 

80387-16 349 

80387-25 495 

80387-SX............339 


/IMB 595 

859 

8087-1 189 

80287-10 229 

80387-20 399 

80387-33 659 


*Oversized Monitors, Laser Printers. Laptops 
and Plotters are excluded from free freight. 


To Order CaU 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 E± 

PC Brand, Inc. 954 W. Washington St.. Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200.Open Mon thru Fri ;8am to 6pm Central .MasterCard, 
VISA, Discover, Checks. & Approved PC).s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM8-18 
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Now Quicld^ascal mates 
som)vaie go even faster. 



Even the quickest minds tend to brake 
suddenly viiien confronting new languages. 

. ^ Enter new Microsoft* 

I QuickPascal Compiler. 

The first Pascal that is 
lo not oily powerful but easy, intui- 

iJ \ \ tive and 100% headache-fnee. 
f For example, our new 
r (hwertextOuickFascal Adviser 

' offers on-the-job training; by 

cutting and pasting sample code wu can learn 
to program m Pas^ from scratch. P 


.Andifi 


11 wu 

do hit a snag, the Quick Advisor can strai^ten 


everything out right on the spot 

To accelerate your thought . 
even more, all of our processes are seamlessly 
integrated; no other Pascal offers you easier 


processes 


access to your editor, debumer and compiler. 

What’s more, QuickKscal is the first 
PC Pascal to offer O^ect Oriented Progra- 
ming, or OOP With objects, you can easily 
assemble whole programs from modular build- 
ing blocks of code and data And once you know 
Ffecal, OOP is a snap. Which means, you get 
maximum productivity with minimum effort 
Naturally our Fnscal is also fully source 
compatible with Turbo Fhscal? 

So stop by your Microsoft dealer sooa 
You’ll find our software is on the same 
wavelength as yours. 

li^aoso/t 

Making it all make sense 


CustomRsintheU.Scall(800)426-9400. In Canada call (416)673-7638. Outside Ncrtf) America call (206) 882-866LGCopyn^ 1989 MicroeoftCorpataboa All rights reserved. Microsoft and the 
MianoA k)go are registnrd trademaiks and t/ o// moh* smsr is a traderriark Miaosoft Conwrackxt Turbo Fiscal is a registeRd cradeniark (/ Bcrland 
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Easier to learn than 
C or Pascal, BASIC is 
ultimately more powerful 
in many ways. This review 
of ten systems — ^from 
simple interpreters to 
sophisticated 
compilers — reveals how 
far BASIC has come from 
its humble beginnings. 


by Ethan Winer 

For many people, the first exposure to programming is 
with the BASIC interpreter that comes bundled with 
DOS. Because it is included at no extra cost, BASIC (Be- 
ginner’s All-purpose Symbolic Instruction Code) is 
known and used by more people than any other program- 
ming language for personal computers. And no other PC 
language has grown as much as BASIC in recent years, 
both in popularity and capabilities. 

With the introduction of sophisticated compilers from 
Microsoft and several other companies, BASIC in many 
ways is now more powerful than even C or Pascal. It of- 
fers, for example, more built-in commands than any other 
language, including powerful graphics, music and sound, 
and complete support for intemipt-driven conununica- 
tions — while remaining much easier to learn. 

Nonetheless, BASIC has been the target of much un- 
fair and abusive criticism in recent years, with partisans of 
other languages claiming that it is a “toy” language that 
encourages poor programming habits. Such a generaliza- 
tion is unfortunate, because the current generation of 
BASIC compilers are very serious products that fully 
exploit the capabilities of the PC. Many commercial pack- 
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ages are written in compiled BASIC, 
among them a number of communication 
programs. 

HUMBLE BEGINNINGS 

BASIC was developed at Dartmouth Col- 
lege in 1964 by John G. Kemeny and 
Thomas E. Kurtz. From the start it was de- 
signed to introduce beginners to program- 
ming concepts but shield them from the in- 
tricacies of the computer's internal 
operation. What made BASIC so revolu- 
tionary for its time, however, was that it 
inteipreted each instniction while a pro- 
gram ran. 

The purpose of any computer language 
is to translate a program’s source code into 
commands the computer’s microprocessor 
can actually execute. With a compiled lan- 
guage, the source text is generally created 
with an editor, saved to disk, and then pro- 
cessed — that is, completely translated — 
by the compiler before it is run. If the com- 
piler delects any errors (for example, in 
syntax), the programmer must restart the 
editor, load the source program, and go 
through the process all over again. 

Contrast this with the original BASIC 
interpreter, in which programs may be cre- 
ated and run directly from within the edi- 
tor. Syntax enors are delected as each BA- 
SIC statement is entered, and runtime 
errors (such as an attempt to divide a value 
by zero) are reported while the program is 
still in the editor. This immediate feed- 
back — coupled with simple. English-like 
commands— quickly helped to establish 
BASIC as the easiest language to learn and 
use. 

Interpreted BASIC, however, is not 
without failings. To begin with, each in- 
struction must be deciphered at the time 
the BASIC program runs, which takes a 
fair amount of time. If a given BASIC in- 
struction is executed, say, 20 times, the in- 
terpreter will have to translate it that many 
times. Two other important limitations are 
that each program statement must be se- 
quentially numbered, and there is no way 
to establish program variables as private to 
a given procedure. 

Of course, in many situations it doesn’t 
really matter if a program runs at the high- 
est possible speed. Who cares, after all, if 
it t^es 1 millisecond or SO to print the 
message “Press any key” to the screen? 
And programs that hequently access a disk 
are often limited more by the speed of the 
disk drive hardware than by that of the lan- 
guage. Furthermore, caieM planning can 
minimize the need for private procedures 
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de BASIC so 
ilutionary for 
its time was that it 
interpreted each 
instruction while a 
program ran — 
offering immediate 
feedback. 


and local variables (features previously 
available only in C and Pascal) in all but 
the largest programs. 

THE BASICS OF BASIC 

All programming languages embody two 
important elements. The first is the prt>- 
gram itself, which consists of statements 
and instructions that tell the PC what ac- 
tions it is to perform. A program, for ex- 
ample, might print a message on-screen 
that asks the operator to enter a customer’s 
name. Once such a message has been dis- 
played, another instruction might be to ac- 
cept user input from the keyboard until the 
Enter key has been pressed. Other instruc- 
tions could then create a disk file and store 
the name that was entered in that file. 

The second element in a computer pro- 
gram is the data that is to be acted upon. 
This data can consist of either numeric val- 
ues or text. Examples of numeric data are 
dollar amounts, the number of records in a 
file, or a temperature measurement. In 
BASIC, text data is referred to as strings, 
which consist of information such as 
names, addresses, and other alphanumeric 
characters. 

Most versions of BASIC support sever- 
al types of numeric and string data. Micro- 
soft’s QuickBASIC 4.5, for example, of- 
fers integer and long integer whole 
numbers, as well as two types of floating- 
point numbers. An integer can hold any 
value between —32,768 and -1-32,767, 
while a long integer can range from 
-2,147,483,648 to -1-2,147,483,647. 
The two types of floating-point numbers 


are referred to as single-precision and dou- 
ble-precision, and their values can range 
between approximately plus or minus 
3.37E-i38 (in other words, 3.37 x 10^*) 
and plus or minus 1.67E -1-308. Siring data 
under QuickBASIC 4.5 can be of either 
fixed or varying length, and any single 
string can have a length of up to 32,767 
characters. 

There are two primary reasons for of- 
fering more than one type of numeric data. 
One consideration is the amount of com- 
puter memory required to hold each value. 
In many programming situations, very 
large (or veiy small) numbers are not nec- 
essary, and integers occupying only 2 
bytes of memory will be sufficient. Inte- 
gers are also the only numeric type native 
to the 8088/80286 series of microproces- 
sors, thus allowing calculations to be per- 
formed extremely quickly. 

Long integers require 4 bytes each, as 
do single-precision values. For each dou- 
ble-precision number used in a program, 8 
bytes of memory will be needed. Howev- 
er, to obtain the wide range of values sup- 
ported by single- and double-precision 
numbers, a complicated system is em- 
ployed. Therefore, the second reason that 
BASIC offers more than one numeric data 
type is because of the time required to ma- 
nipulate floating-point values. 

VARIABLE VERSATILITY 

Before we look at some sample BASIC 
programs, there is one more important 
concept to understand: variables. Unlike 
the simple memory feature of a four- 
function pocket calculator, a BASIC |no- 
gram can remember nearly any number of 
text or numeric entities. The programmer 
simply makes up a name for each variable, 
whose contents may then be stored and re- 
trieved when needed. 

Now let’s take a look at a simple BA- 
SIC program that first asks you to enter 
your age, and then tells you how old you 
will be in the year 2000; 

CLS 

PRINT "Plaaae anter your aga"; 

INPUT Age 
NewAge ■ Age li 

PRIMT -In the year 2if0 you will 

be-; NeMAge; -years old.* 

Even though this is obviously a very fun- 
damental calculation, the concepts em- 
ployed here can be extended to programs 
of nearly any complexity. As you can see 
by examining the program listing, only 
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five instructions are requia-d. 

The first command is CLS. which tells 
BASIC to clear the screen. This is exactly 
the same as DOS’s own CLS command, 
and it is used merely to ensure that any 
messages or extraneous infomiation from 
an earlier program is entsed. CLS also lo- 
cates the cursor at the upper-left comer of 
the screen. 

The second instmction prints the mes- 
sage “Please enter your age” on the 
screen, so the person running the program 
knows what he is supposed to do. The third 
command instructs BASIC to accept num- 
bers as input from the keyboard until Enter 
is pressed. After the number has been en- 
tered, its value will be stored by BASIC in 
the variable named Age. Again, nearly 


t 


A BASIC program can 

* RIC 


gember nearly 
any number of text or 
numeric entities 
stored as variables. 


any variable name may be used, although 
it makes sense to use one that is descriptive 
and thus easy to remember. 

Once a number has been entered and 
stored in the variable Age, the fourth in- 
stmction is used to add the value 1 1 to it 
and place the result of this addition into an- 
other variable named NewAge. The final 
BASIC command prints both a text mes- 
sage and the answer in one operation. 

Because it is so common to preface an 
INPUT command with a prompting mes- 
sage, BASIC also offers a way to combine 
both operations into a single command. 
This is shown in context below: 

IKPUT *Thl8 ifi a prompt ", variable 


FLOW CONTROL 

In a program this simple, only a few in- 
stmetions are being performed, and the or- 
der in which they’re executed is easy to es- 
tablish. But this brings us to another 
important BASIC programming concept: 
flow control. 

In some situations, you may want to 
perform different actions, based on the in- 
formation that was entered. If someone 
claims to be 400 years old, for example, 
you probably want to ask him to enter his 
age again, as shown here: 

CLS 

INPUT "Please enter your age", Age 
IF Age > 100 OR Age < 1 THEN 
BEEP 

PRINT "I don't believe youi" 

ELSE 

NewAge ■ Age *■ 11 
PRINT *In the year 2011 you 
will b«"; Age + 11 
END IF 

In this example, the IF command is 
used to test whether the age that was en- 
tered is greater than 100 or less than 1. If 
either of these is true, the program will first 
beep the speaker, and then print “I don’t 
believe you!” Otherwise, the statements 
that follow the ELSE statement will be ex- 
ecuted. The END IF clause merely identi- 
fies the group of instructions that are being 
controlled by the IF and ELSE tests. No- 
tice that besides combining the effects of 
PRINT and INPUT, this example includes 
the numerical calculation within the 
PRINT statement. 

Of course, BASIC also allows very 
complex expressions to be tested. Besides 
the IF test shown in the second example, 
BASIC supports a number of other flow- 
control constructs. Two of these are DO 
WHILE and LOOP, and FOR and NEXT. 
DO WHILE tells BASIC to continue to ex- 
ecute a group of instructions while a given 
condition is true, and FOR lets you specify 
that something is to be done a certain num- 
ber of times. These are shown in context 
here: 


In this case, the message “This is a 
prompt” is displayed; BASIC then waits 
for a number to be entered at the keyboard . 
As you can see, the instructions in a BA- 
SIC program are always performed in se- 
quence, and variables may be assigned and 
retrieved as needed. 


tx> HerLZ TIMES < - 11 : 00 : 08 - 

PRINT -It’s not 11 AH yet.- 

LOOP 

FOR X - 1 TO 10 
PRINT X 

NEXT 


In the first example, while the current 
PC system time remains less than 
11:00:00, the message “It’s not 11 AM 
yet.” will be continuously printed. The 
second example shows a FOR/NEXT loop 
that tells BASIC to print the count held in 
the variable X ten times. That is, all of the 
values between 1 and 10 inclusive will be 
printed on the screen. The words FOR and 
TO along with the variable X are really 
shorthand for the expression “FOR every 
value that X EQUALS within the range 
from 1 TO 10 do the following.” 

BASICALLY SUPERIOR 

BASIC is very logical, as you can see from 
these few short examples. Its use of easily 
understandable commands, in fact, allows 
anyone with the interest and the time to 
start writing real programs that perform 
useful tasks. 

Where BASIC really shines, however, 
is in its wealth of powerful features; just 
because BASIC is easy to use does not 
mean that it lacks capability. BASIC, for 
instance, can read and write to any memo- 
ry location, directly access the processor’s 
I/O ports, and manipulate network data 
files. 

Among the more important advantages 
BASIC holds over languages like C and 
Pascal is variable-length strings. Where 
other languages force you to set aside a 
fixed amount of memory for each text 
string at the time a program is written, BA- 
SIC allows the length of a string to be es- 
tablished when the program mns. Further- 
more, any string may be reduced or 
extended as needed, to accommodate any 
length required. 

Equally important are BASIC’s power- 
ful graphics commands. Modem BASIC 
compilers like Microsoft’s QuickBASIC 
and Turbo Basic support all the PC’s video 
modes, and commands are provided to 
draw lines and boxes or circles and arcs, 
with manual or automatic scaling. The PC 
Lab Notes coluttui “Advanced Graphics 
in BASIC” (PC Magazine. June 14, 1988) 
shows how to write elaborate three-dimen- 
sional business graphs in BASIC, along 
with a discussion of tiling and animation 
techniques. 

Other BASIC advantages include dy- 
namic arrays, access to the PC’s timer, in- 
terrupt-driven event handling, and full 
support for communications. For exam- 
ple, to open a conununications port at 
1 ,200 bits per second with no parity, 8 data 
bits, and 1 stop bit is as simple as typing 
OPEN “COM1:1200,N,8,1”. To create 
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In case you need even more evidence 
that BASIC is not just a language for 
children and college professors, you’ll 
be surpri.scd to learn that a number of 
serious add-on packages can make it 
easy and even fun to add professional 
touches to your programs. Since many 
of these function libraries arc written in 
aicsembly language, you can now give 
your BASIC applications the same 
speed advantages that demons like 
Lotus 1-2-3 have and the same user- 
friendliness that Microsoft Quick- 
BASIC 4.5 itself has. 

Here’s a roundup of some of the 
more powerful tools now available. 

GENERAL FUNCnONS 

On the general side. QuickPak from 
Crescent Software (II Grandview 
Ave. . Stamford. CT 06905; (203) 846- 
2500) is a $79 collection of over 70 rou- 
tines. It supports windowing. DOS and 
BIOS .services, string searching and 
sotting, data encryption, pull-down and 
Lotus-style menus, data input, and 
mote. QuickPak includes sample pro- 
grams. full source code (as do all Cres- 
cent products), and a tutorial on assem- 
bly language. 

QuickPak Professional, also from 
Crescent, includes all of QuickPak'% 
routines and many mure. Its more than 
300 routines offer file and printer ser- 
vices. date and time arithmetic, mouse 
support, screen dumping from any vid- 
eo mode to either an Epson- or Laser- 
Jet-compatible printer, and a compre- 
hensive set of scientific and financial 
functions. Sophisticated window han- 
dling supports ten levels of nesting. In 
addition, the many demonstration pro- 
grams include a full spreadsheet appli- 
cation. a full-screen editor, a pop-up 
calendar, and a file browser. 

On the subject of libraries, Ham- 
merly Computer Services (9309 Jas- 
mine Ct., Laurel, MD 20707; (301) 
953-2191) offers ProBas Professional 
BASIC Programming Library, Version 
2.0, a $99 all-purpose collection of 232 
relatively low-level assembler routines 
that can make your programs fa.ster and 
your programming easier. Its equip- 
mcnl-liandling routines, for example, 
give information on the following top- 
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ics: proce.ssor and coprocessor, amount 
of memory (base, extended, and ex- 
panded), DOS version, disk capacity 
and available space, type of display, 
video mode, ports, and mouse informa- 
tion. The six hundred pages of docu- 
mentation di.scuss in great depth the his- 
tory and anomalies of the various 
QuickBASIC versions and indicate 
which ProBas routines require strict 
IBM compatibility and which will work 
on a clone. 

If you find the ProBas routines too 
low-level, you can opt for the ProBas 
Toolkit, a $99 collection of plug-in 
menu generators, input routines, mini- 
text editors, and B-tice index routines. 
The TeleComm utility offers Xmodem 
and Ymodem support, terminal emula- 
tions, auto-dialers, and more, while 
PtoScreen lets you generate and edit 
screens. 

Also in the all-purpose category is 
Finally! A Subroutine Library for Com- 
piled BASIC, a $99 collection of 150 
subpnigrams and functions from Kom- 
puterwerk (851 Parkview Blvd., Pitts- 
burgh, PA 15215; (800) 423-3400. 
(412)782-0384), only a few of which 
are written in assembly language. 
These perform date and time conver- 


sion; file and directory control; chart 
drawing; keyboard, screen, and printer 
control; number conversion and math 
functions; string handling; and data 
sorting. If that isn’t enough to satisfy 
you, for $99 mote you can get Finally! 
Modules, which generates Microsoft- 
style pull-down windows. Lotus-style 
horizontal menus, pop-up help screens, 
and a directory manager. 

There’s also the EXIM Toolkit from 
EXIM Services of N. A. (P.O. Box 
.5417, Clinton, NJ 08809; (201) 735- 
7640). The $149.95 Standard Version 
of EXIM includes a pop-up text editor 
with block-edit operations and the DDS 
Kxil . which lets you define fields of data 
in an external file and then reference 
them by name without regard to loca- 
tion. Other tools include a clipboard, 
menuing system, on-line help, and 
screen management utility. Other ver- 
sions are Networks and Genesis: these 
list for $249.95 each and include the 
Standard Version. Perhaps the most 
elaborately packaged collection of gen- 
eral-purpose functions, however, 
comes from MicroHelp (4636 Hunt- 
ridge Dr., Roswell, GA 30075; (404) 
552-0565. (800) 922-3383 (orders)) 
and is packaged in the following vol- 
umes; 

■ Mach 2 ($79) — fast assembler rou- 
tines for table sorting, file and directory 
services, data entry, and video 
control; 

■ Stay-Res Plus ($89) — allows you to 
write terminate-and-stay-resident pro- 
grams in BASIC that pop up either 
when a hotkey is pressed, at a specified 
time, or when another user dials your 
computer; 

■ MicroHelp Toolbo.s ($79) — plug-in 
subprograms and functions in BASIC 
.source format that generate Lotus-style 
and pull-down menus and exploding di- 
alog boxes, as well as line, full-screen, 
and spreadsheet-cell data input; 

■ QBIPro I ($89) — superfa.st routines 
for the manipulation of arrays (double- 
precision, long integer, integer, and 
string); display routines; and file, direc- 
tory. and volume management; 

■ QBIPro 2 ($89) — more fa.st routines 
fur number and string manipulation, 

CONTINUES 
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Kensington 
Expert Mouse. 
The Revolution 
Starts Here. 



Presenting Expert Mouse 
forthe PS/2? a revolutionary 
new input device. Remember 
how the mouse fundamentally 
changed the way we used com- 
puters? Now, Kensington revo- 
lutionizes the mouse with the 
introduction of Expert Mouse ." 



Since it’s a trackball, it gives 
you greater control of your desk 
and your mouse because you 
move only the ball, not the 
entire mouse. Its size and shape 
allow your hand and wrist to 
rest comfortably while your 
fingers roll the trackball. 


Get To The Point. 
Precisely. Quickly. 

Expert Mouse is precise 
and fast. Its patented optical 
technology positions the cursor 
exactly where you want it, and a 
unique feature called "click- 
lock" makes drawing, scrolling, 
and highlighting a breeze. 

Works Well With 
All Your Software. 

Expert Mouse is the ideal 
input device to use with any 
Microsoft Windows® appli- 
cation. In fact. Expert Mouse 
works with all the software 
packages that work with an 
ordinary mouse. And for appli- 
cations not written with a 



mouse in mind. Expert Mouse 
comes complete with pro- 
grammable pop-up menus. 
These menus enable you to use 
Expert Mouse with already 
familiar programs, including 
Lotus 1-2-3* and WordPerfect® 

Makes You An Expert. 

Expert Mouse has a special 
automatic acceleration feature 
which senses your working 
speed. Roll the ball slowly for 
pin-point precision. Roll it 
quickly and the cursor will 
speed across the screen. 

Expert Mouse— the next 
step in the revolution toward a 
better way of computing. 

Expert Mouse is available 
at your favorite dealer. To find 
the dealer nfearest you, call 
Kensingtonat 800-535-4242. 

In NY, call 212-475-5200, 
or write to us at Kensington, 

251 Park Avenue South, 
NewYork, NY 10010. 


KENSINGTON^ . 

Setting nen standards 
of performance. 
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3603 
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riMZ 
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6 :01p 
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DOC 

56227 

11-20-08 
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DOC 
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l:3ep 


BIllINC 

DOC 
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12-10-88 

leesa 
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DOC 

27861 

12-11-88 

12:29p 
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QTLYSALE 

DOC 

9076 

12-18-88 

Clip 


QTiySAlS 

DOC 

11367 

12-18-80 

ie.23> 

IS» 

PROJECri 

DOC 

12675 

1-01-89 

9:I5« 


PROPOSAL 

DOC 

9356 

1-06-89 

e:33i 
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DOC 
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1-30-09 
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You’re looking for a specific piece of 
information on your PC. But you can’t re- 
member which memo, spreadsheet or even 
which file it’s contained in. 

And you’re certainly not about to 


search through each directory, much less 
load and unload every file to find it. 

That’s why we created Magellan® 
The first utility that helps you find your files 
by letting you instantly see their contents as 


■Appicitjons supported in SprrdVvw indude Lotus 1-2-3. Symphony®, Manuscript®. Agenda®. VMinlF^rfrct. dBase®. MuHiMale®. MicTosuft®Word. WordSui®, DisplayWnte. all ASCII Tiles, (rius many more 
® 1969 li)UBDevelo{xnent Corporation Lotus. l-2-3.Symphony. Manuscript, Magellan and Agenda are registered irademaits of Lotus Development Corporation. Wardf^rfect is a registered irademait of Satellite Software 



ard diskbecause 
atyoiire looking M 


they appear in your fevorite applications. 

Without even having to load the specific 
applications that created the file. 

With Magellan, all you need is a general 
idea of what you’re looking for. 

Because unlike other programs, the 
Magellan Explore function can perform a 
search on a phrase, a topic, an idea or even an 
entire file. Not just key words. 

Then it lists your ‘ ‘found’ ’ files on the 
left of your screen in order of how relevant 
the contents 
are to the 
search topic. 

As fast 
as you can 
scroll down 
this list, the 
Magellan 

SdppHVipw 

. . 7^ MagelhnExplm and SpeedView functions 

lUnCtlOn IR’ ^ yoii locate everything related to a particular topic and see 
. .1 j. 1 itQsUuxmldappearinitsnativeapplkaiion. 

stantly displays 

the complete contents of each file on the 
right of your screen, highlighting the relevant 
text for you. 

Using the information is easiest of all. 
Because all it takes is one keystroke to launch 
into the application that created the file, and 
it’ll be loaded and ready to go. 

Or you could use Magellan to gather the 
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information you choose from several different 
applications (like a 1-2-3® spreadsheet and a 
WordPerfect® memo)' and put it into a single 
file so you can start using it right away. 

^st of all, you’re productive literally 

five minutes 
after install- 
ing Magellan. 
The menus 
are intuitive, 
and every- 
thing you 
need to run 
the program 
is on the 
screen right 
in front of you. Which means that there is 
virtually no learning curve. 

Call 1-800-345-1043 for your free 
Magellan demo kit. Ask for AQE-3593 to 
learn more on why Magellan is the quickest, 
easiest way to access aU the information on 
your hard disk. 

That way, 
you can spend 
time working 
with information, 
instead of just 
looking for it on 
your PC. 


With one keystroke, Magellan loads 
the selected file aridapplicatm,inlhiscase 1-2-3, 
soyou’rer^ytogolowork. 


Introducing Lotus Magellan 



IncemaiionsJ dBaw and MdtiMsie are ref^stered u^rnaricsof Ashu>n -1^ Cmporation \AbntSur is a registerrd trademark of MicroPro International Corponlni Minosoft is a legistertd trademark of MicnMoft Corporation 






Administrative costs 
for the Coliseum’s 1,000 staffers 
used to be out of the park. 

A new LAN system 
slashed them to peanuts. 


Staging some 3(X) events yearly at California's 
Oakland Coliseum eomplex used to be an admin- 
istrative nightmare. Until .MIS project manager 
Steve Koss had an idea for using a LAN and a 
custom-built time management system to auto- 
mate scheduling and accounting procedures. 

At a ComputerLand Networking Center 
of E,xeellenee. specialists helped Koss devise 
and implement a plan for a state-of-the-art 
1 3-workstation network run on COMPAQ 
DESKPRO 386-based personal computers and 
Novell NetWare® software. 

Koss estimates that his Compaq/Novell LAN 
saves him SIOO.QOO yearly, and he continues to be 
impressed with its performance. He's also im- 
pressed with the performance ol ComputerLand. 
According to Koss. "they really listen. " 


"We’ve cut costs roughly 80% 
with the Compaq/Novell 
system ComputerLand set us 
up with’.’ 

■ Steve Koss, 

MIS project 
I manager 
I Oakland 
I Coliseum. 


stale ol Ihe-ail Itie COMPAQ DESKPRO 386/33 
and Novell NetWare 


Computerlcincl 

comPAa I 

— Business to business. Person to person. 


C'»nipulcrl jiulC’r'rfyrrjiiim COMI’Ay* isdri:)!isiLTuJlrjih.*mjrk«>K'oiiipd^ Computer «Rvj:iMefcJ II .S Pjicm jnd Trudcinark Olfac 
NetWare is a rejtisiercd iraJeinark ot Novell. IfK 
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LAS2UAGES 

BASIC 


BUILDING ON BASIC (oirttnuMI 

file and device support. CPU sensitiv- 
ity, warm boots, and DOS redirection; 

■ QBIPro 3 ($89) — a superior SHELL 
facility that swaps your application to 
disk, leaving all but a mere 6K of mem- 
ory available for the SHELLed pro- 
gram; and 

■ QB/Prn 4 (SS9) — coresident rou- 
tines that you call once to hrxtk into the 
system and that do amazing things like 
increase the number of files you can 
open to 25 1 . set the keyboard typcmatic 
speed, pop up a cliK'k accessory, install 
a screen blanker, intercept the PrtSc 
key, manage the PRINT. (TOM buffer, 
and support a mouse. 

Newly released is Crescent's 
P.D.Q.. a $99 replacement library for 
Microsoft QuickBASIC that allows 
programmers to create extremely small 
(TOO-byte minimum) .EXE programs 
andTSRs. 

COMMUNICATIONS 

Beyond the capabilities of ProBas 
Tmikil's TeleComm utility is Qtiick- 
Comm, a high-level communications 
library from Software Interphase (5 
Bradley St.. #1 13, Providence. R1 
02908; (401) 274-5465). Designed for 
users of Microsoft BASIC Compiler or 
QuickBASIC. QuickComm allows pro- 
grammers to write applications using 
up to 16 serial ports simultaneously. 
The Quickcommm package includes 
support for Hayes-compatible mtxlems 
(such as those offering dialing and auto- 
answer); XON/XOFF and CTS/RTS 
software and hardware flow control; 
and Xmodem. Ymodem. and Ymo- 
dem-batch file transfer protiKols — all 
handy features. 

MANAGING YOUR DATABASE 

QBase from Crescent is a complete re- 
lational database. Priced at $149. it 
comes with a file-rebuilding program, a 
help window demo, sample screens and 
applications, and a slide show program 
that lets you display a series of screens 
automatically. QBase includes a hu- 
morous tutorial on electronic circuitry 
written from a programmer's perspec- 
tive. 

dblUB, a $139 package for Quick- 


BASIC 4.0 from AJS Publishing, goes 
one step further, letting you read and 
write standard tlBASE III Plus database 
(.DBF), index (.NDX), and memo 
(.DBT) files. In addition, routines are 
provided that replicate dBASE'a famil- 
iar Browse, Edit. Create. List, Report. 
Append, Copy, Global Update and In- 
dex functions. 

SCIENTIRC FUNCTIONS 
QuickPak Scientific from Crescent 
Software is a $79 collection of func- 
tions and subprograms designed for.sei- 
entisls and engineers. The package's 
components solve linear algebraic and 
differential equations, perform numeri- 
cal integration and differentiation of 
functions, find roots, fit curves, and 
handle function minimization and 
maximization, 

UNBUNDLED SCREEN GENERATION 

Crescent Software's Quick Screen, a 
$99 full-screen interactive application, 
lets you define data entry fields and cre- 
ate cu.stom help screens. Rather than 
generating code. Quick Screen com- 
pres.ses and .saves the screens and fields 
as form definitions to be loaded at run- 
time. 

GRAPHICS SUBPROGRAMS 

Finally! XGraf (%\25) from Kompuler- 
werk provides transparent support 
through almost 100 called functions for 
all graphics modes of CGA. EGA. and 
VGA, as well as for Hercules display 
adapters. Unfortunately, Finally! 
XGraf requires an additional royalty for 
commercial use. 

GraphPak from Crescent Software 
is a $79 collection of .subprograms for 
displaying 3-D bar. pie. and line 
graphs. All popular monitors are .sup- 
ported and detected automatically at 
runtime. The $149 GraphPak Profes- 
sional adds business and scientific 
graphs, surface plots, multiple fonts, 
and quick text-ba.sed bar charts. Also 
included is a graphics screen dump pro- 
gram for Epson- and LaserJet-compati- 
ble computers. 

GeoGraf Personal Edition from 
GeoComp Corp. (66 Commonwealth 
Ave.. Concord. MA 01742; (800) 822- 


2669, (508) 369-8304) is a software 
graphics library for Microsoft Quick- 
BASIC that can be invoked to generate 
plots on the screen, printer, and plotter. 
Thirteen different fonts are generated as 
vectors, which allow characters of any 
size at any Uxation or angle on any of 
the supported graphics devices. The 
plotting commands can be stored on- 
disk and output later with a supplied 
utility. There is also a GeoGraf Prtfes- 
sional Edition, which contains exten- 
sions to the basic pnxiuct. 

DOING WINDOWS 

DiaLogic from Crescent Software prtv 
vides subprograms for adding versatile 
dialog boxes to a QuickBASIC pro- 
gram. With dialog boxes fashioned af- 
ter those used in QuickBASIC and 
Microsoft Windows, DiaLogic's fea- 
tures include full mouse support, scroll- 
ing input boxes, check boxes, list box- 
es, option buttons, and "smart labels." 
DiaLogic's polling mode, additionally, 
allows the BASIC programmer to sim- 
ulate multitasking in an application by 
displaying multiple dialog boxes and 
requesting that the user press a key or 
mouse button. 

For another way to give your appli- 
cation the.sortof junior-SAA "lixrk and 
feel" exemplified by the Norton On- 
Line Programmer' s Guides or the 
QuickBASIC compiler itself, take a 
look at QuickWindows Advanced, a 
$139 window-management library 
from Software Interphase. Written for 
QuickBASIC 2.0 or later or BASCOM 
(BASIC Compiler) 5.36 or later, this li- 
brary generates windows, pop-up and 
pull-down menus, and dialog and mes- 
sage boxes; it also provides mouse sup- 
port. The dialog boxes can sport radio 
buttons, check boxes, list boxes, input 
boxes, range bars, and push buttons. 
The result? Your application will kxrk 
remarkably like something only Micro- 
soft could do. ■ 


Editor's note: To avoid a conflict of in- 
terest, contributing editor Ethan 
Winer, the president of Crescent Soft- 
ware lone of .several companies dis- 
cussed here), luis deferred involvement 
in the preparation of this sidebar. 
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LANGUAGES 

BASIC 


CALLING OS/2 FUNCTIONS FROM BASIC 


COMPLETE LISTING 


«.•••• eURPATB.BAS 

’Copyright (c) 1988, tiff Cootunicationt Co. 

'PC Maqatln* • Don Kalin 

'Ouoriaa th* currant diractory in oe /2 

DCPIKT A-t 


OECLAJUB PUNCTlON CurPath$ (Drlva$) 


ruMCTlOH curPath8(0riva$) STATIC 
ir LE1l(Driva$) THEM 

DrlvaNUBbar ■ ASe(UCASE8(Driva$) ) - 64 
ELSE 

DrivaHuabar ■ 9 
END IP 


'Dafault to inta^ara 


BYVAL StrOff, 


BufLan ■ 128 

Paths ■ Spaca$( BufLan) 


DOSError « DOBQCurDir%(DrivaMuii^r, VARSEG(Path$) , SAOOi 
STR$ c DOSError ) 


IP DOSError THEN 
CurPathS ■ 'Error* 

ELSE 

curPathS - *\* * LEPT$(Path$, lNSTE(Path$, cmt$<8)) 
END IP 

END PUNCTICTI 


-BASIC vrappar for OS/2 call 


-aa)c for driva to chaek 
'print tha diractory 


uaa tha current driva 


'OS/2 needs buffer's length 
-Buffer to receive tha name 
-invoke tha function 

(Path$), BufLan) 

'Show there was an error 
'Append tha OS/2 error number 
-Return what precedes CHR6(6) 


Figure A: While the above BASIC program Illustrates the calling method for only one of 
hundreds of OS/2 functions, the general conventions shown apply to all of them. The BASIC 
CurPathS function, here, is merely a "wrapper" to handle the actual OS/2 call; the main 
program begins by prompting for the drive to be queried and then prints the current directory for 
that drive. 


by Don Malin 

OS/2 offers a number of real advan- 
tages over DOS for programmers, such 
as multitasking and support for extend- 
ed memory. But one of the truly great 
features of OS/2 is the ea.se with which 
its functions can be called from a high- 
level language. Under DOS. you must 
either write the routine entirely in as- 
sembly language or put up with BA- 
SIC’s clumsy CALL INTERRUPT. 
OS/2, instead, allows access to system 
services by name, and any necessary 
parameters are passed in much the same 
way as they are in a regular BASIC 
function. Currently, however, only 
Microsoft BASIC 6.0 can be used for 
OS/2 progtainming. 

Regardless of which OS/2 function 
is going to be called, you must know 
which parameters ate expected and in 
what order. (For information on OS/2 
services, you can consult the IBM and 
Microsoft manuals, or choose from 
several popular books, including Peter 
Norton's Inside OSI2, Ray Duncan’s 
Advanced OSI2 Progranuning, and Ed 
lacobucci’s OS/2 Programmer’ s 
Guide.) Notice that OS/2 functions are 
true functions, not simply subroutine 
calls. Therefore, you must declare them 
as functions in the BASIC program and 
invoke them as part of an a.ssigntnent. 
The value returned will be either zero if 
no error occurred or an error code indi- 
cating what went wrong. 

The program in Figure A shows how 
to determine the current directory for 
any specified drive using the DostJCur- 
Dir (DOS Current Directory) service. 
The BASIC CurPathS function is mere- 
ly a “wrapper" to handle the actual 
OS/2 call. The main program begins by 
prompting for the drive to be queried 
and then prints the current directory for 
that drive. 

Dos(JCurDir expects three parame- 
ters to be passed to it, the first of which 
is a number indicating the drive to re- 
port on. If this number is 0, then the 
current drive will be used; likewise, 1 
indicates drive A, 2 drive B, and so 
forth. (If, for example, drive A is also 
the current drive, 0 or I are both accept- 
able parameters.) DosQCurDir expects 


the actual value of the drive number, as 
opposed to an address, which is BA- 
SIC’s default method of parameter 
passing. Therefore, we must use the 
BYVAL keyword shown in the func- 
tion declaration. 

The second parameter is a string that 
must already be assigned a sufficient 
number of characters to hold the re- 
turned directory name. Currently, OS/2 
has the same 64-character limit for path 
names as does DOS. This limit, howev- 
er, may be expanded in a funire ver- 
sion, which is why 128 bytes are set 
aside forthis function. BASIC also uses 
a unique method for storing strings that 
somewhat complicates pa.ssing them to 
an OS/2 routine: OS/2 expects both the 
segment and address of the string data, 
as opposed to the address of a BASIC 
string descriptor. Thus, we must use 
both V ARSEG and SADD (String AD- 
Dress) when sending a BASIC string to 
an OS/2 function. 

The last parameter tells DosfJCur- 


Dir the length of the string being sent to 
it. If the string is too short, the function 
will return an error code and al.so assign 
the variable to the required length. This 
way, we can call EiosQCurDir again 
with a string set to the right length. 

In general, any OS/2 parameters that 
will be modified by a function must be 
passed as a segmented address, while 
parameters that will be read only by the 
routine are passed by value. By default, 
BASIC passes only the address of a 
variable; therefore, it is always neces- 
sary to use either BYVAL or SEG 
when calling an OS/2 service. 

While this program illusttates the 
calling method for only one of hun- 
dreds of OS/2 functions, the general 
conventions shown here apply to all of 
them. Unlike DOS, which, from a pro- 
grammer’s perspective, is at best a dif- 
ficult operating system to deal with, 
OS/2 can serve as a very useful and nat- 
ural extension to the BASIC language, 
as this example plainly shows. ■ 
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the network. 


gpew 

tl^are 


record phone niessairs 
and e-mail them to y 
recipients. 


perform computatkms 
like a hand-held calcutaio 


links 


to 


PCs 


■••fcrT* Dw'a 

schedule appuinunenis 
and list (o du’s. 77 


OHk* S<K*dul«r 

simplif) meeting! planning 
without leaving vuur desk 


^ TwIwplwiM ■••k 

store phime numbers and 

related infbrmatloo. 


Word Ff w af 

create, edit, combine and 
print text and documents 


INTO is the integrated office system for 
local area networks. It enables you to 
link all your PCs Mo one comprehen- 
sive, yet easy-to-use, software environ- 
ment — without sacrificing quality in a 
single application or feature 
INTO gives you built-in network 
resources, applications and desktop 
utilities — 14 in all. Each easily accessed 
through common keystrokes and a life- 
like filing system. It’s the “l4-in-one” 
program that generates and organizes all 
your important business information — 
with pop-up menus that simplify all 
tasks no matter how complex. And. 


manipulue numerical data i 
graph and chart numerical and link to Mher spread- 
dau to enhance presenu- sheets and documents, 
tiuns and reports 


INTO uses the full capabilities of a 
network to keep information flowing 
freely — so your total office is more 
productive. 

In short, INTO is unsurpassed in 
scope, quality and ease-of-use. Whether 
you are adding value to your existing 
Novell network or just starting Mo 
networking, get Mo action today. 


.,-r*aciev> public files through 
^ ‘'cabinets." "drawers" 


YIS, Iwantlog^ fPPP 

into networking i 

the easy way. So OBTHO 

send me your free 

demo disk. 1 1 laJjx 


Three versions to choose from — 
including two for Novell. 


1 INTOWnnliay |i 



1 INTONmril 1 

l-l-l 


1 INTO NowmB Desktop | 

Ml 

[ 1 1.1.1 


IImk: SuntorlAKMUid;) 

INTO Demo Disk O^er 
ShareData, Inc. 

7400 W. Detroit Street 
Chandler, Arizona 85226 
1-800-BUY-INTO (or fax 602-961-4033.) 


■ BwiH-in App W eatiow • BwiH-in UMHi«s 
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After centuries of practice, 
mankind perfects engineering 
calcuiations: MathCAD. 



MathCAD 

MathSoft, Inc. One Kendall Sqnait, Cambridfc, MA 02U 




equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 
andysis in presentation.quality 
documents. 

It has over 120 commonly used 
functions built right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
do, MathCAD 2.5 has a solution 
for you. In fea, it’s used by over 
60,000 engineers and scientists, 
including electrical, industrial, and 
mechanical engineers, physicists, 
biologists, and economists. 

But don’t take our word 
for it; just ask the experts. 

PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat- 
ical toolbox.” 

And for Macintosh* 
users, we present MathCAD 2.0, 
rewritten to take foil advantage of 
the Macintosh interfece. Entering 
operators and Greek letters into 
equations is pure simplicity! 

Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information, 
dial 1-800-MATHCAD (in MA, 
617-577-1017). 


EUTORS 




Mafch U, 
1989 b«ue. 
Ben of ’88 
Ben of ’87 


Announcing MathCAD 2.5: 
The Dawn of a New Age. 

What the historians will call it, 
only time will tell. 

Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 
name, this is the age of MathCAD 2.5, 
the only math package that looks 
and works the way you think. 


MahCADl.SmcUal-Dpkmifi. HPGLsktch 
iffl/vrr, and PonScript outpHt. 


MathCAD is far and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula- 
tions in a way that’s faster, more 
natural and less error-prone than 
the way you’re doing them now- 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now we’ve made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD.* And now you 
can print on PostScript* comptible 
printers. 

And like before, MathCAD’s live 
document interface” lets you enter 


Available for IBM* compatibles 
and Macintosh computers. 

TM and(S>ngnifyRunu<acniirr*ttndcnuri;ar 
muiu&crurcr's r^istcccd tndeinark respectively. 


U.K.: Adept Scientific 0462-480055; France: ISECEGOS 1-46092768; Germany: Sofilinc 07802-4036; Japan: CRC 03-665-9768. 
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the equivalent of this one BASIC state- 
ment using C would require hundreds of 
lines of code or the purchase of an add-on 
library. 

ENHANCING BASIC 

As with any high-level language, the per- 
formance and code size of a BASIC pro- 
gram can always be improved with the ad- 
dition of external routines written in 
assembly language. It's no secret that the 
best way to produce fast screen updates is 
by using an assembler routine that writes 
direcdy to video memory. Moreover, pro- 
grams to perform such common operations 
as sorting and searching data will be much 
faster when they are written in the proces- 
sor’s native language. Therefore, BASIC 
provides an easy way to interface assem- 
bler routines with the CALL command. 

Because assembly language is admit- 
tedly the most difficult language to write 
in, many BASIC programmers turn to 
third-party suppliers for add-on libraries 
and toolboxes. A number of vendors also 
offer prewritten BASIC routines that 
would be difficult or time-consuming for 
most programmers to create by them- 
selves. A sampling of assembler and other 
toolbox products is listed in the sidebar 
“Building on the BASIC Foundation.” 
Besides providing ready-made solutions to 
common programming problems, a well- 
written toolbox package can also be an ex- 
cellent way to learn about progranuning in 
assembler. 

TESTING BASIC LANGUAGES 

There are a number of factors to consider 
in choosing BASIC as your progranuning 
language, and the pros and cons no longer 
rest on the stmctur^ inflexibility and dog- 
ged performaiKe that plagued the language 
through its early years. 

With the introduction of compilers 
from Borland and Microsoft, BASIC can 
achieve respectable performance levels. 
The graphic enhancements to Quick- 
BASIC 4.5 alone move this dialect out of 
the realm of faster GW-BASIC clones and 
into a language segment all its own. 

Of course, compilers aren’t the only 
game in town. The pack is rounded out 
with p-code (pseudocode) generators like 
True BASIC that compile your program 
when you want to run it, optimizers that 
examine your code and ignore lines that 
have no impact on the process, and even 
slower interpreters that augment or add to 
the list of existing GW-BASIC capabili- 
ties. Overall, any dialect of BASIC pro- 


LANGUAGES 

BASIC 


vides you with an easy access to program 
creation, in most cases using commands 
you are likely to know already. 

In an attempt to accommodate all types 
of BASIC language products, PC Labs has 
devised a series of performance tests that 
single out the speeders from the rest of the 
pack. These tests take a timed look at com- 
putation, screen updating, file handling, 
and a few other operations that are com- 
mon to all systems tested. In all, PC Mag- 
azine reviews ten BASIC languages here 
that run under DOS; one system we con- 
sidered, Theos BASIC, requires a propri- 
etary operating system and therefore could 
not be included in a fair comparison. 

Naturally, no timed test will tell the en- 
tire story; these are simply relative indica- 
tors. Pay careful attention also to the indi- 
vidual reviews, where each product’s 
strengths and weaknesses are discussed — 
as is its target market, which should also 
factor in to your buying decision. 

READY FOR TOMORROW 

BASIC has evolved from a slow and limit- 
ed language interpreter into a modem com- 
piled powerhouse that is also very easy to 
use. But where is BASIC headed, and how 
will it get there? Perhaps even more impor- 
tant, how well suited is BASIC for the ap- 
plications of tomorrow? 

As the current leader in BASIC prod- 
ucts, Microsoft has made clear its commit- 
ment to the future of BASIC by continuing 
to improve the language and, most recent- 
ly, by making it easier to leam than ever 
before. With the introduction of QuickBA- 
SIC 4.5, Microsoft is attempting to woo 
thousands of frustrated Lotus 1-2-3 and 
dBASE programmers with the many bene- 
fits of a real programming language. 
Long-range go^s include Microsoft’s add- 
ing a database engine and embedded mac- 
ro language capabilities for several popular 
applications. 

Programming in BASIC admittedly re- 
quires more effort than creating a macro in 
1-2-3 or writing a dBASE program. But 
your first realization that you have com- 
plete control over every aspect of a pro- 
gram’s operation and appearance is an ex- 
hilarating experience. The future of 
BASIC is perhaps more a quesdon of how 
it will be used and by whom than merely a 
list of new features to be added. 

Nonetheless, BASIC is continuing to 
grow , and a compiler for OS/2 programs is 
now available. (See the sidebar “Calling 


OS/2 Functions from BASIC.’’) Micro- 
soft BASIC 6.0 includes examples, decla- 
rations, and TYPE definitions for calling 
OS/2 kernel routines, plus the ability to 
open pipes and perfoim interprocess com- 
munication. In addition, dynamic arrays 
under OS/2 can be nearly any size, limited 
only by available disk space. 

Obviously, the BASIC language will 
continue to be enhanced and improved. In 
keeping with other evolving programming 
trends, future versions of QuickBASIC 
will have object-oriented extensions, as 
well as specific support for graphical user 
interfaces like IBM’s OS/2 Presentation 
Manager. And for each new improvement 
Microsoft adds to its line of BASIC com- 
pilers, you can be sure that other products 
under review will counter with a few tricks 
of their own. 


BB* Progressioii/3 

by Ross M. Greenberg 

There’s a lot to be said for being Microsoft 
BASIC compatible. But looking at Basis 
International’s $200 BB* Progression/3 
tells me there is a lot to be said for not be- 
ing Microsoft compatible. Business Basic, 
the precursor to BB*, was a product before 
Bill Gates ever sold his first copy of BA- 
SIC — and Basis has been steadily enhanc- 
ing the language ever since. 

The syntax is BASIC-like, but the com- 
mand stmcture is substantially different. 
Opening a file, for example, requires you 
to use a command of the form 

open ( chann*! , HODB^noda , 181 >typ« , 

BRK-lllMno) ‘riLBIUUIB* 

which is a bit of a cross between FOR- 
TRAN, C, and BASIC. 

Since BB* is really a business-oriented 
BASIC, it has some hooks that make it 
more applicable for the business commu- 
nity than other BASICS. Unlike most com- 
patible BASICS, BB' is set up with mul- 
tiuser access in mind, with file and record 
locking as intrinsic pieces of the package. 
Its 14-digit precision, using Binary Coded 
Decimal (BCD) floating point, means that 
your end-of-month processing will add up 
to the exact penny, without rounding er- 
rors. 

One of the really impressive features of 
BB‘ is that the same code will mn on a 
multitude of systems, including most Unix 
variants. This is because the BB* product. 
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You’re a new breed 
in business. 

You need a new breed of 
computer company. 



X CompuAild C«rp 



oday, a new breed of businesspeople are shak- 
ing up the old ways of doing things. They 
work smarter and faster, and they don't need 
product "badges" to tell them when they've 
made the right decision. 

.\l C'otnpuAdd, we understand them be- 
cause we're part of the new breed. We are the 
first computer company driven entirely by our . 
customers' needs. That means delivering the 
best value in the market. 

Keeping our prices low is key to our 
business philosophy and that means keeping 
costs down. We skip the executive lunches and 
the fancy offices to put our money into more 
important things. Like top talent to design and 
build some of the most reliable, compatible 
and flexible computers you can buy. 

fhen we offer you the quickest, easiest ' 
ways to buy. And the choice is up to you, the 
customer. Order over the phone or from 
our catalog. Stop by a CompuAdd Superstore. 
They re company-owned and staffed, so you 
get expert a.ssistance plus low catalog prices. 
Or, if your business computing needs are more 
complex, have a member of our corporate 
sales staff call on you. 

And we back every computer with 
exemplary service. Call our technical and cus- 
tomci support center, toll-free. Mo.st problems 
can be handled over the phone. Or stop by any 
CompuAdd Superstore repair center. We also 
offer on-site .service within over 260 Memorex 
. Telex service areas, nationwide. For the 
CompuAdd 220 and above, on-site service is 
free for one year. Call and you can have a 
service mpresentative in your office the next 
business day. 

Check our prices, our products, our 
service, t.'hances are, you'll find we were made 
for etich other. 


1 - 800 - 456-3111 



Pnnvn XT lechrktlo^y w orking at /OMH: aruJ rum- in a 
prwe ofA' Afimf ufui business can afford. System, 
sfumn. with Color I'GA rntmiutr and 20MB hard 
drive, $1410. Call for numitorand hard drive options. 


• NEC V20* processor 
running aJ lOMHz. 

•64()KB RAMwiih pant>' 
checking. 

• Built-in dual IDE hard drive 
imerfacc. 

• Buih-in dual diskette drive 
controller. 

• Buih-in parallel printer ptxt. 

• Two built-in serial ports. 

• Three full-size expansion 
slots. 


Two half-size expansion 
slots. 

Built-in game ptm 
interface. 

8087 math coprocessor 
supprxt. 

5.25” 360KB diskene 
drive. 

Optional real time clock. 
101 -key enhanced 
keyboard. 

145 watt power supply. 



You can open the door to38()SX stftware at an cffoniaMe 
price. It’s a 3Hf> running at IbMHz. System. $1495. As shwn 
with Color I C.A monitor and 4()MB itard drive. $2539. Call 
for monitor and hard drive options. 


• 8038^X pwessor running 

at 16MHz. 

• I MB RAM expaixlablc to 
4MB on motherboard. 

• 0 wait state page-mode 
memory. 

• Built-in dual IDE hard drive 
interface. 

• Built-in dual diskene drive 
controller. 

• Built-in parallel printer port. 

• Two built-in serial ports. 

• Five expansion slots: three 


full-size 16-bit and two 
half-size 8-biL 
Built-in game pi« inter- 
face. 

8()387SX math cc^jroce.ssor 
support. 

Choice of 5.1V 1.2MB or 
3.5” 1 .44MB diskene drive. 
Real tinte clock. 

101 -key enhanced key- 
board. 

One year's five on-site 
senice. 



Customer driven, by design. ” 


u H rejiLsiered inuSenurk of NEC EleccnKitCk. Inc BUX7 and i(n3K7SX arc irademarks ol Iniel Corponinm 

Hco itsi product lirwnpiKim subject (o change skfthKui noiKC. (Vn^AJdts not liable for tUmoge due to utnivMicisxct>p<>iEr4phKal ernes 
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Basis 

International's BB* 
ProgresskxiS 
package contains a 
number of useful 
utility programs 
written in BB*. 
jnclu(fir>g ones that 
can automatically 
write Lotus -WKS 
files. The screen at 
left shows an 
example of the 
BROWSE program 
looking at a copy of 
itself. 


regardless of the platform on which it is 
running, produces the same tokenized p- 
code (pseudocode). Having the appropri- 
ate BB* p-code interpreter sitting on the 
target system will allow the same source 
code to be used on any platform. There are 
few porting considerations to concern 
yourself with, and even these are ade- 
quately covered in the manual. 

IMPRESSIVE SUPPORT 
This device independence is reflected in 
BB^’s installation procedures, which I 
found to be quite easy. You are presented 
with a list of the displays, printers, and 
plotters you can have attached to the sys- 
tem and are asked what to name them. The 
current list of supported devices is pretty 
impressive, but check to make sure your 
particular needs are covered before you de- 




BB* Progr6»slon/3 

Basis IntematKxial. 

5901 Jefferson St. NE. 

Albuquerque, NM 
87109; (800)423-1394 
(505)345-5232. 

Ust Price: S200 
Requires: 640K RAM. 

DOS 3.0 or later. Hard 
disk recommerxled 

In Short: Its lack of Microsoft compatibility does 
not detract from this business-oriented p-oxle 
interpreter's merit. While not for the timid — 
thanks cryptic error messages and lack of on- 
line help— 66* provides multiuser access and 
easy p^ng to a multitude of systems, including 
nx>st Unix variants. 
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cide to purchase the package. 

Some of BB^’s unique power is readily 
apparent in its file- and device-handling 
capabilities. A file may be one of the fol- 
lowing types: String, Indexed (fixed 
length, random access). Keyed (fixed 
length, keyed access), MKeyed (fixed 
length, multiple keyed access). Program 
Files, Serial (varying record length with 
random access), and Directory files 
(where the operating system allows for di- 
rect access). The most impressive of these 
is the MKeyed file access, which allows 
for up to 16 keys per record, with the keys 
set in either ascending or descending or- 
der. Unless your programming needs are 
extremely heavy, you’ll find that 16 keys 
per file will suffice. 

The user interface is typical — full- 
screen and command-line-driven — with a 
pleasant editor interface: type EDfr 10 and 
a small window pops up in the middle of 
the screen. But the program would be bet- 
ter with fewer cryptic error messages and 
some on-line help. 

Programmers who are used to creating 
a variety of utilities will be glad to see that 
the package contains a hefty list of useful 
programs, not the least of which is an un- 
expected one that can automatically write 
Lotus .WKS flies! 

BB* is not a package for the timid, nov- 
ice BASIC programmer. It’s for the pro- 
fessional developer who wants to get a 
product out the door as quickly as possible, 
without letting the operating system get in 
the way. If that describes you, you should 
be prepared to learn a new language that 
feels very much like BASIC but isn’t at all 
what you’re used to. 


GW-BASIC and 
BASICA 

by Stuart R. Greenberg 

My first exposure to Microsoft’s BASIC 
interpreter required me to load the program 
I had written into my homemade “micro” 
(we didn’t call them PCs then) from paper 
tape. A few years later, I had Microsoft 
BASIC avail^le at the click of the power 
switch on a Radio Shack TRS-80. Now, 
on a 386-based PC with 8MB of memory, 
the granddaddy of personal computer lan- 
guages is showing its age. 

Microsoft’s generic interpreter, GW- 
BASIC (included with most MS-DOS ver- 
sions), and IBM’s version, BASICA (in- 
cluded with PC-DOS), are essentially the 
same program. IBM optimized the inter- 
preter by putting part of the program in the 
BIOS ROM and leaving only the disk- 
based pxMtion available for future modifi- 
cations and enhancements. 

While our tests show that BASICA is 
faster in screen I/O, improvements made 
by Microsoft to GW-BASIC gave it a fast- 
er execution speed than BASICA in non- 
screen operations. BSAVE and BLOAD 
test results showed GW-BASIC to be four 
times as fast because of file-buffering en- 
hancements not present in BASICA. Since 
the differences between the two are mainly 
in operating speed, both programs will 
hereafter be referred to as GW-BASIC. 

NOCOMPETTTION 

In many respects, GW-BASIC just can’t 
match up to other BASIC languages. For 
instance, while GW-BASIC still requires 
line numbers to be present on each line of 
code, some of the newer BASICS have 
eliminated this need; anyone who’s written 



GW-BASIC and BASICA 
Microsoft Corp. arxJ IBM Corp. 

List Price: Sold bundled with DOS on most 
computer systems. 

Requires: 256K RAM, matching DOS version. 

In Short: While BASICA uses code from the IBM 
PC'S own ROM BIOS and therefore needs a true 
IBM to run, GW-BASIC has no such limitations. 
Suitable only for small tasks, the two programs 
are functionally the same and suffer from limited 
memory space. 
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BUSINESS 


Dateatorm Tech. 


Microrim 


R Base for DOS 2.1 
Microsoft 


Applause Software 
The Perfect AdditKin III 
Ashton Tate 

dBASE IV 

Framework III 1.1 

Avery 

List & Mail Plus 


Windows 286 2.1 1 
Windows 386 2.11 


Word 5.0 


Works 1.05 


Nolo Press 


Wiltmaker 3.0 


Paul Mace 

H/Test H/Formal 2.1 

Peachtree Software 

Peachtree Complete II 4.21 

Peter Norton 

Norton Advncd. Util. 4.5 

Power Up Software 

Calendar Creator Plus 

Prime Solutions 

Disk Technician Adv 

PrimeTIme Software 

PrimeTime Personal 

Quarterdeck Office Sys. 

Desqview2.25 

Desqview 386 

Expanded Memory Manager 4.2 
Reality Technologies 
Weafthbuilder (by Money Mag.) .. 
Reference Software 

Grammatik IV 2.0 

Richmond Software 


Esccl 2.1(MknMeft) ' 

A powerful and intuitive spreadsheet 
package desigrred sped6adlY for 
graphics environments. Combining 
the strength of a oommarKlmg 
database, the OexibilitY of a fimctional 
spreadsheet and advanced graphic 
capabilities. Call. 


Software Publishing 
Harvard Project Mgr. 3.0 


Padflc Page (Padflc Data Prod.) 
Padtic Data's proven cartndge-based 
technology brtrtgs you a Pottsotpi 
language emulation canrkl|e for HP 
Lasedet Sedcs D Prvtters Ocatc and 
print complex pages of text and 
graphics with only 2 5Mb of laser 
printer memory This low cost, ea- , 
use cartridge produce a bmn'.".' 
variety of special effects on your 
docurnents Naw 


Office Writer 6.1 


Lotus 1 ■2*3 Upgrade Kit 


PFS First Choice 3.02 
Professorial Write 2.1 


Magellan 


Meca 

Managing Your Money 5.0 
Microcom 

Carbon Copy Plus 5.0 


Maximizer 


Spinnaker 

Resume Kit . 
Symantec 
Q& A3.0 .... 
Timeline 3.0 


Rightsoft 


Rightwriter 3.1 


Softktone 

Mirror III w/Prism 

Softlogic Solutions 
Software Carousel 3.01 
Softshell Systems 
SoftbreezG 1.1 


Traveling Software 
Battery Watch 1.0 ... 

Laplink III 

WordPerfect Corp. 


Bloc Publishing 
Form Filler 2.0 


supping • Tonr choice: 

Fast, dependable, overnight service 
$7 up to 7 lbs. Ground service 
available ■ $3 (same day 
^jb^. shipping). 


WordPerfect 5.0 


WordPerfect Library 2.6 
Wordstar U.S.A. 
Wordstar Prof. Rel. 5.5 . 


kDoo Wu«be«M dvMwey. ideo Oak Street. P.O. Son 1S7S. Lakewood. NJ. 06701 

When you order by phone or may. you are automaUcaly entered In the drawVig 

You can abo mail this coupon or caO our contest entry Bne at l-a00-3S7>0711. 9PM 102 


ltlghtWf1tcr3.1 (KlghtSoft) 

The perfect accessory to your favorite 
word processor. Rightwriter can create 
a marked-up copy of your document 
wRh only one command. More than a 
spellchecker or thesaurus. RightWriter 
3. 1 is a so^usticated expert system 
for checking errors In gramnw. style 
us^e and punctuation $46 


Crosstalk Comm. 
Crosstalk for Windows 
Dac Software 
Dac Easy Accounting 4.0 
Dac Easy Bonus Pak 4.0 
Dac Easy Payroll 4.0 
Lucid 3D 2.0 


the Compaq SLT/286 

fro^MicroWAREHOUSE - . . 


Now y(;u can win this great new portable from Compaq with 
40Mb hard- drive and dazzling VGA screen. Itbas -Stl the 
features of a de^lclop - yet fits on an airline table. Just enter the 
MICRO WAREHOUSE GREAT COMPUTER GIVfeAWAY. Vour 
name is automatically entered into the dra^ng^heji'yow 
order/ Or ipst s^d us the entry -Coupon. / , / 

Our telephorte staff is \^ilin^ to lake your c^. / 

/ / Ktny. call me atV / / f 

/ IvptrMffiREHOUSE^ / / ^ 

' li8G'0--367--^080/^,-^® 

lnqulrles;20I-370.0S)S / / / 

Fax*; 201-905 52411- / 

iWBe ^ Mon-Fri: B a m. to It pm (E) / / ^*4 

Sat-Suo. 8am to 9 p m yP / / 

^ Mipi^O )6'90 Oak Streyf. / / 

r PA l4ewoed.N.J/ 0870V / / / 







35. 

Borland Intarriational 
Paradox 3.0 

435 

Reflex 2.0 

16' 

Biightbiil Roberts 

57. 

Broderbund 

Menxiry Male 3.01 R 

Central Point Software 

. 45 

45. 


.73. 

Info on $20 Upgrade to 5.5 

Can 

Checkfree Corp. 

29 

Contact Software Int’l 

ACT! 

199 


Name 


Addrvss 

Apt 


Sideways 3.21 

Gibson Research 

38. 

42. 

Good Software 

99. 

intuit 

Quicken 3.0 

35. 

Lord Publishing 

105. 

Lotus 

249. 


299. 

Lotus 1 -2-3 Rel. 2.2 

339. 

Lotus 1-2-3 Rel. 3 

339. 
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DESKTOP PUBLISHING 
& GRAPHICS 


Aldus 

Pagemaker 3.0 474. 

Corel Systems 

CorelDRAW 1.1 315. 

Digital Composition 

db Publisher 389. 



. Vtntnra PublUbcr 2.0 (Xerox) 
j Pul Vcniura Publisher 2 0 to work 
oeatmd everythtn^ from a one-page ad. 
to a newsletter, to a complex manual 
It Sows text around graf^ikii; supports 
kcrrXng, tracking, krtterspaemg and hy- 
phenation and ^ows you to use a la^ 
vanety of printers $4^. 


Laser Go 

Go Script Plus 230. 

Lotus 

Freelance Plus 3.0 329. 

MIcrografx 

Designer 2.0 425. 

Graph Plus 299. 

Microsoft 

Chart 3.0 239. 

Power Up Software 

Express Publisher New 

Software Publiahir>g 

Harvard Graphics 2.T2 259. 

PFS First Publisher 2.1 73. 

3G Graphics 

Images w/ImpactIGrphes-Symb 1 ..44. 
Images w/ImpactIBusiness 1 58. 

T/Meker 

ClickArt Scrapbook Plus 69. 

ClickArt Business Images 39. 

Timeworks 

Publish-lt! 109. 

Xerox 

Ventura Publisher 2.0 479. 

Z-Soft 

PC Paintbrush IV 55. 



Paradox 3.0 (Borland tnl1) 

Paradox 3.0 enables you to build 
custom applications quickly with the 
Paradox Appbcaiion Language 
Complete with sot^iisticaied graph and 
chart features that allow you to turn 
tables htto charts with orte keystroke 
Paradox 3.0 combines ease of use with 
powerful relational capaUfities in a 
database perfect fix mubi;^ users 
$435 


ENTERTAINMENT & 
EDUCATION 


Activision 

Ghostbusters II 26. 

Barrons 

Computer SAT 32. 

Brooerbund 

Where in Time is Carmen S.D 28.* 

New Prinishop 32.* 

Individual Software 

Indiv.Train.lordBASE IV 33. 

MIcrqprose 

F- 1 9 Stealth Fighter 38. 

Microsoft 

Flight Simulator 33. 

Sierra On<Line 

Leisure Suit Larry li 31. 

Teachware (with audio) 

Teacher in a Box-Lotus 3.0 New 


Teacher in a Box-WordPerfect 5 .New 

LANGUAGES 

Borland International 

Turbo Assembler/Debugger 1.0 95. 


Turbo C Prof. Pack 159. 

Turbo Lightnirw 1 .0 59. 

Turtw Pascal 5,5.... ..95. 

Turbo Pascal Prof. Pack 5.5 165. 

Microsoft 

Basic Compiler 6.0 184. 

C Compiler 5.1 289. 

Macro Assembler 5.1 94. 

Quick Basic 4.5 ..64. 

QuickC 2.0 ..63. 

Peter Norton 

Dan Bricklin’s Dento 103. 

Norton Editor 1 .3 .... .. 40. 

Norton Guides: Assembly 49. 


WordPctfect 5.0 (WordPerfect Corp.) 
Version 5 of the standard in word 
processing comes packed with features, 
induding iniegrated text and graphics, 
automatic refererKing. intelligent 
phnUng. style definitions and more 
WordFroect 5.0 indudes tools fix 
scaling, cropping, rotating, adding 
Kxders and captions: plus it offers 
various formatting options, changeable 
keyboard conunuxi-^. macros, and an 
extensive character library Flexible arxl 
powerful $219 


CAD/CAM 

American Small Business Co. 


Design CAD 3D 2.1 205. 

Digital Research 

GEM Draw Plus 2.01 159. 

(^neric Software 

Generic CADD Lvl.3 w/Dot Plot ... 155. 

Mathaoft 

Math CAD 2.5 285. 

MEDIA 

BASF Disks (box of 10) 

5 1/4* DS/HD (1.2Mb) 19. 

Maxell Disks (box of 10) 

3 1/2* DS/HD (1.44Mb) 34. 

Polaroid Disks (box of 10) 

Formatted & DataRescue Call 

Sony (box of 10) 

3 1/2* DS/HD (1.44Mb) 38. 


EXPANSION & UPGRADES 

ATI 

VGA Wonder 1024x768 256k 319. 

AST Research 

Sixpakplus 384k 279. 

Fifth Generation 

Logical Connection 512k 519. 

Intel 

Aboveboard Plus 8 I/O 2Mb 895. 

Inboard 386/PC w/1 Mb 599. 

Co-Processors Cal) 

Orchid Technologies 

ProDesigner Plus 385. 

Tiny Turbo AT 449. 

Tiny Turbo Xtra 269. 

Paradise Systems 

VGA Plus 16 299. 

Tops 

Flashcard 1 42. 

Video? 

Fastwrite VGA w/256k 309. 


DRIVES 

Iomega 

Bernoulli ll/44Mb Int 992. 

44Mb Storage Cartridge 79. 

Plus Development 

Hardcard 40Mb (28ms) 649. 

Hardcard 20Mb (49ms) 499. 

Procom Technology 

3 1/2* 1.44Mb Exl(Af) 249. 

5 1/4* 360k Ext Floppy PS/2 210. 

Teac 

3 1 /2' 1 .44Mb AT Floppy Drive 95. 

5 1/4" 1.2Mb Floppy Drive 89. 

Solutions for PC/lCr 

3 1 /2* 1 .44Mb Floppy & Ctir 1 57. 

3 1/2" 720k Floppy & CtIr 137. 



INPUT DEVICES 

Kensington 

Expert Mouse PS/2/ser 1 17-/New 

Logitech 

Logitech Scanman 174. 

Senes 9 Mouse (bus/ser) 79. 

Series 9 w/R.Show (bus/ser) 92. 

Microsoft 

Mouse w/Easy CAD 2.0 (bus/ser) 115. 

Mouse w/Paintbrush (bus/ser) 1 05. 

Mouse w/Wndws & Paint(bus/ser) 1 31 . 

The Complete PC 

The Ck)mpl. Har>d Scanner 400 ... 159. 


Half-Page Scanner 400dpi 1 83. 

Kraft 

Three Button Joystick 29. 

Joystick Adap.Card w/cabla 24. 

Summagraphlcs 

Summawetch Plus 359. 


■ Visa and ItAastercard accepted. 

■ Your credit card will not be charged until 
your order is shipped. 

■ corporate purch^ orders subiect to credit 
approval. 

■ All products are covered by 120 day limited 
warranty.' 

■ CT residents add 8% sales tax. N.J. residents 
add 6% sales tax 

SHIPPING 

■ Orders for in-stock items placed by 6;00 p.m. 
(E) weekdays, ship overnight by Airtxxne 
Express. (Some rural areas require an extra 
day). 

■ Shipping charge S7 per order up to 7 lbs. $1 
per lb. above / lbs. 

■ UPS ground service also available upon 
request • $3 per order. UPS orders placed by 
3:00p.m. (E) weekdays, ship same day. 

■ Acutal freight charges apply tor computers, 
hard disks. BemuouHi's. ta^ back ups. 
monitors and printers. 

■ Alaska. Hawaii, outside cominenial U.S.. 
APO/f PO can for information 

'Detective software replaced immediately. 
Hardware replaced or repaired at our discretion. 
Item availability and price subiect to change 
without notice. 

Software « not copy protected, except where 
marked by astensk. 

CONTEST RULES 1. Entries must be received Oh 
or before 1/31/90 2. Winner selected In random 
drawing by attorneys lor Micro Warehouse Inc.. 
(MWH). whose decisions are final. 3. Prue subiect 
toavailatHiity MWH reserves the right to substitute 
wholesale cash value up to $5,000. 4 Winner 
mponslble for taxes 5. Odds of winning depend 
on number of entries. 6 . MWH wilt announce the 
winner on or around 2/28/90 Winner will he 
notified by mail. Dates subiect to change at the 
discretion of MWH. If unable to contact any winner, 
an alternate will be selected by random drawing 
7 Contest » open to US residents, except where 
prohibfted by law. Employees of MWH and suppliers 
noteliQible 8.Pf1n-oneCompaqSLT286w^0K 
RAM and 40Mb Hard Drive. 


MODEMS & FAX BOARDS 

GVC Chenel 

Mini Modem 2400bd AC/DC 1 57. 

Practical Peripherals 

Modem 2400SA Ext 174. 

PM24(K) MNP/Lvl 5 (Int) 174. 

Quadram 

JT Fax Board 9600bd lot 545. 

JT Fax Portable 350. 

The Complete PC 

The Complete Fax 4800bd 249. 

MONITORS 


NEC 

Monitor Multisync 2A 495. 

Monitor Multisync 3D 659. 

Monitor Multisync GS 219. 

Princeton Graphics 

Ultra-14 VGA 539. 

Zenith 

ZCM 1490 14" Rat Screen 599. 

PRINTERS & CARTRIDGES 

Citizen 

120D and 1 SOD 138./159. 

Pacific Data Products 

25 Cartridges in One! 283. 

Pacific Page New 

Plotter in a Cartridge 255. 

Panasonic 

KX-P1124 Dot Matrix 329. 


ACCESSORIES 


American Covers 

Mouse Mats 7. 

Curtis 

Computer Toolkit 21. 

Ruby6‘ 49. 

Ruby Plus w/Fax & Modem 59. 

Interex 

Cables & Gender Chargers Call 

Kensington 

Masterpiece 85. 

Master^ece Plus 95. 

Targus 

Leather Carrying Case 139. 

Nylon Carrying Case 54. 



Expcrl Moom PS/2 
(Kwosfaigtoo) 

The r>ew Rxpvn Mouse takes mouse 
technology a step further by placing 
the ball on lop. You move only the 
baD. not the entire mouse so it sits stlS 
and saves space It features enjicmattc 
accekraikm by sensing the speed at 
which you are woridng. The patented 
optical sensor icchndogy o^e^ dl^al 
cursor control and 200 CPI resolution 
$117. 
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BASIC code with line numbers knows that 
this is a tedious task. Even if you use a sep- 
arate utility program to input line numbers 
automatically, this still adds a significant 
amount of time to the development pro- 
cess. 

Another problem with GW-BASIC is 
the limited memory space it offers for code 
and data. Regardless of the memory ca- 
pacity of your PC, GW-BASIC programs 
must fit within about 60K of space. That 
means you may have to trim a program by 
either tightening some code or, in extreme 
cases, deleting comments. Today’s com- 
plex applications demand that large quan- 
tities of memory be available, and com- 
ments can no longer be considered 
expendable. 

Splitting programs into smaller units to 
accommodate restricted memory space is 
cumbersome because of the limitations of 
overlay processing. Normally, GW- 
BASIC stores programs in a tokenized 
form — each keyword is replaced by a 1 - or 
2-byte "token” to save space and process- 
ing time. Overlay programs, however, 
have to be stored in ASCII format with 
each keyword spelled out. This slows 
down the loading process considerably. 

With serious application developers 
abandoning GW-BASIC for the more ad- 
vanced BASIC compilers, why use GW- 
BASIC at all? The fact that it’s included 
with most versions of PC- or MS-DOS 
makes it a handy tool for fust-time BASIC 
programmers to experiment with. You can 
also use it for quickie tasks where a few 
lines of code will do the job. That’s about 
as useful as it gets, though. Microsoft 
would be doing everyone a favor if it re- 
tired GW-BASIC and replaced it with a 
stripped-down version of QuickBASIC. 


PopBASIC 

by Ross M. Greenberg 

Hedge Systems’ PopBASIC, Version 3.0, 
a $79 TSR package, is the newest program 
to deserve a permanent home on my hard 
disk. Once it is added to your AUTOEX- 
EC.BAT file, a BASIC interpreter is avail- 
able via a single hotkey. 

Pressing the hotkey pops up a win- 
dow — really a powerful programming en- 
vironment. The PopBASIC language var- 
ies somewhat from the Microsoft BASIC 
standard, but most of the differences are 
easy to grasp. Notably, PopBASIC does 
not have any data typing, allowing a vari- 


NULL BSOOC'IH HSG tCLIin enp 

PS COUNTRY sirs ATFDINl ftfP 

nni fifc^e Syttoi Tof LlSIC -n-^ 

ra-|- lisi 

"- -“te rop ft-o TO 25 »eo «2 

POKE 3088S.ft.PEEK(^7lM.ft' 
n;.! -.' iiKT fl 

'lij’vj’'.'' PRINT "finlsKcd novlnq uUfO nenam” 

Basil 

Uii''!. 


cc^Bio i:on oszdos con osoooi 


ATFDINl ftfP CONFIG OLD OEflHL? 


UPLcJ 

TOOLE 

uinis 

SPCKUD^K con 


DflTECOPV EXE KYIRANSF E 


SPLSCOliq DTE TESTSPC Ctti 


SFSSASK. con CWRC COn NOtCONF con PELETEnE BTiT 


AUTOEXEC BAT UUCP 


ICh Filcls) 1327191 bi|tcs free 
lb:l8 C vlrSIC\P0P) 


TbLlSHOT PAT CONFIG SYS 


Hedge Systems' 
PopBASIC 
includes 
overlapping 
windows and the 
use of common 
variables in 
compiled 
programs. Here, a 
program to move 
video memory sits 
atop a directory 
listing; normally 
full-sized, the pop- 
up screen has 
been modified for 
this review. 


able’s contents to be considered only in the 
context of a given operation performed on 
it. For example, 

q « -2- + -2- 

would generate a syntax error in most 
BASIC, but it is a valid statement in Pop- 
BASIC. Since PopBASIC notation uses a 
colon (:) rather than the standard plus sign 
(+) as the string concatenation operator, it 
may take a while before you’re comfort- 
able that the syntax 


side on-disk and can be loaded on top of 
the currently running program — can prove 
valuable. 

PopBASlC’s user interface is a pretty 
simple one: no pull-down menus or bells 
and whistles on this package. Alas, this 
means that on-line help is missing — a po- 
tential problem for a language that is not a 
superset of the more standard BASIC. The 
lack of on-line help, however, does keep 
PopBASIC from expanding beyond the 
160K it already uses, and the clearly writ- 
ten manual provides good examples of 
each command. 


aS - -2“ + -2- 

causes the variable a$ to contain the nu- 
meric value 4 instead of the more tradition- 
al 22. 

PopBASIC includes memory-resident 
extensions that allow programs written in 
it to do some interesting operations, in- 
cluding reading the screen of and sending 
keystrokes to the interrupted foreground 
program and using a timer for prepro- 
grammed operation. 

A variety of other extensions add power 
to PopBASIC. These include sophisticated 
string handling, bit manipulation, and 
date- and time-handling functions. Addi- 
tionally, many E)OS frinctions, such as 
changing a file’s attributes or creating and 
removing directories, can be done within 
PopBASIC programs. 

MEMORY USAGE 

Since BASIC programs have a habit of ex- 
panding until they fill all available memo- 
ry (plus 1 byte), PopBASlC’s ability to use 
overlay files — pieces of a program that re- 


PLUSES AND MINUSES 

I was not particularly fond of PopBASlC’s 
editing facilities. I’m more accustomed to 
doing my program editing in a text proces- 
sor and simply loading the program into an 



PopBASIC. h 

Version 3.0 
Hedge Systems, 51 1 W. 

Glen Oaks Blvd..#230. 

GlefXla]e.CA91202: fc f 

(816)243-2235. 

Ust Price: $129.95 
($79 withoul optional 
compiler)- 

Requires: 192K RAM. DOS 2.0 or later. 

In Short: This BASIC interpreter is available via a 
single hotkey to offer a simple user interface and a 
powerful programming environment. It isn't fully 
compatible with the Microsoft starxiard. but the 
differences are easy to grasp. A vanety of 
memory-resident extensions, plus the ability to 
use overlay files, help balance PopBASIC's poor 
editing facilities and abserice of on-line help. 

CIRCLE 422 ON READER SERVICE CARO 
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BASIC LANGUAGES: SUMMARY OF FEATURES 


(Products listed in ascending price order) 


The following commentary analyzes some of the 
terms in this table of features. The phrases in bold 
type are listed in the same order as in the left-hand 
oi^umnof the table. 

Product category An interpreter translates BASIC 
code into machirte language during program exe- 
cution. Compilers are divided into two categories, 
depending on whether they produce native code or 
p-code. Native code executes directly on the tar- 
geted machine: p-code. a generalized machine 
code, requires a runtime p-code interpreter. 

Application distribution options There are sev- 
eral ways of drcuiating the programs created in the 
various dialects of BASIC. The .EXE or .COM for- 
mat can be used for a standalone command file. 


which may consist either of rtative code or of a 
front-end p-code interpreter concatenated with the 
generated p-code. In cases where native code is 
accompanied by an external runtime module, the 
module's size is indicated; where p-code and an 
external interpreter are used, the size of the inter- 
preter is given. In some cases, the user is not 
given a command file at all, but the source text file. 

Help If a help facility is provided, it may be general 
or context-sensitive. It may also allow the program- 
mer to modify the help text. 

Error handlirtg Some dialects of BASIC will find 
the first error in a program and then interrupt pro- 
cessing, while others will produce a listing of mul- 
tiple errors. If the compiler or interpreter displays 


an erroneous line (or line number) and allows the 
programmer to edit the code, then error handling is 
said to be integrated with the package's editor. 

Many packages allow the programmer to continue 
compiling or running the program after correcting 
the error. 

Debugging A debugger, in this context, is an 
error-trapping and monitoring tool that contains its 
own distinct command set. it may be available at 
additional cost or included with the language. If a 
debugger is available, it can be a staixfalone pro- 
gram that runs outside the programming environ- 
ment, or it can be integrated with the compiler, the 
editor, or both. 

Tracing is a visual debugging aid that allows 
the programmer to see the sequence in which lines 



GW-BASIC/BASICA 

Lii 

QuickBASIC 4.5 

True BASIC 

Turbo Basic 1.1 

PopBASIC 

Thoroughbred 

BASIC 

BB* 

Progreeelon/3 

List price 

ItKiuded with DOS 

$99.00 

$99.95 

$99.95 

$129.95 
(with compiler) 

$195.00 

$200.00 

OPERATING ENVIROflMENT 

DOS 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

OS/2 

□ 

■ 

Q 

Q 

a 

□ 

■ 

OS/2 Presentation Manager 

□ 

□ 

Q 

□ 

Q 

Q 

□ 

PRODUCT CATEGORY 

ASCII interpreter 

■ 

□ 

□ 

□ 

■ 

O 

Q 

Native-code conrpiler 

□ 

■ 

Q 

■ 

◦ 

Q 

Q 

P-code compiler 

□ 

■ 

■ 

Q 

■ 

■ 

■ 

APPLICATION DISTRIBUTION OPTIONS 

Standalone native code (.EXE or .COM) □ 

■ 

■ 

■ 

■ 

□ 

□ 

External runtime module plus 
native code (module size) 

□ 

■ (77K) 

Q 

Q 

Q 

Q 

□ 

External imerpreter plus p-code 
(Interpreter size) 

Q 

□ 

□ 

□ 

■ (54-160K) 

□ 

■ (180K) 

Source code 

■ 

a 

□ 

□ 

□. 

■ 

□ 

HELP 

General interactive help included 

Q 

■ 

■ 

■ 

a 

□ 

■ 

Context-sensitive help 

N/A* 

■ 

□ 

■ 

N/A* 

N/A* 

□ 

User-modiflable help text 

N/A* 

Q 

Q 

□ 

N/A* 

N/A* 

■ 

ERROR HANDUNG 

Catches multiple errors 

N/A» 

■ 

O 

□ 

■ 

N/A» 

■ 

Can be Integrated with editor 

■ 

■ 

■ 

■ 

□ 

■ 

■ 

User can fix error and continue 

Q 

■ 

■ 

□ 

Q 

■ 

■ 

DEBUGGING 

Standalone debugger 

□ 

In $299 package 

Q 

□ 

□ 

□ 

Q 

Integrated debugger 

a 

■ 

□ 

■ 

Q 

■ 

■ 

Unselective tracing 

■ 

□ 

■ 

□ 

■ 

■ 

□ 

Selective tracing 

■ 

■ 

a 

■ 

Q 

■ 

■ 

Breakpoints 

Q 

■ 

■ 

□ 

□ 

■ 

■ 

DATATYPES 

Walchpoints 

Strings: 

□ 

■ 

■ 

Q 

Q 

Q 

□ 

Fixed-length strings 

□ 

■ 

Q 

Q 

a 

□ 

■ 

Maximum* size 

255 bytea 

32K 

32K 

32K 

64K 

32K 

Untiled by 
memory 

lAj-EatK-sCMot B-Ym O-No 








N/A*-4M applicable: the product does not have tills feature. 

N/A*-NotspplcsbN:multipl»e(Tor detection and cods optintoaon do not apply 10 Inianxeiers, which Nerpret and execute one »ne of code N a tithe. 


.-'7. 
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are executed. Some packages let the user select 
a range of lirtes to be traced, using irrteractive 
commands or code embedded in the program. 
Others do not allow a range to be selected and 
will trace the entire program. 

Breakpoints are invisible flags that auto* 
matically suspend program execution; a 
watchpoint will suspend execution when a 
specified condition becomes true. 

Strings These languages allow users to store 
variable*length and sometimes fixed-length 
character strings. In some cases, using fixed- 
length strings can reduce processing time. 


Microsoft 

aeTBASiC Watcom BASIC BASIC 6.0 

$250.00 $250.00 $295.00 


I (68K) 


l(77K) 


□ 

N/A* 

N/A* 
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interpreter or compiler. Luckily, nothing 
in PopBASIC prevents you from doing 
this; in fact, this is even easier to accom- 
plish with PopBASIC, since you need nev- 
er leave your text editor. Simply pop up the 
PopBASIC program with your hotkey and 
then load in your text file. 

Unlike Microsoft’s BASICA, PopBA- 
SIC is not encumbered by wimpy limita- 
tions on string size. A string can be as long 
as 64K (limited by available memory), 
though constant strings are still limited to 
256 bytes, a strange compromise. 

One of the additional features of Pop- 
BASIC is its standalone compiler (avail- 
able for $50 more), which allows you to 
create some rather sophisticated pop-up 
programs of your own. 

This latest version of PopBASIC has 
some exciting enhancements over older re- 
leases, including multiple overlapping 
windows and the ability to use common 
variables in compiled programs. Certain 
features are still lacking, sucb as the ability 
to determine system time to the nearest 
fraction of a second, a problem we en- 
countered during our testing. But being 
able to pop up a full BASIC interpreter 
with a single keystroke from within virtu- 
ally any application was astounding 
enough to cause me to overlook any such 
limitations. 


QuickBASIC 4.5 
Microsoft BASIC 6.0 

by Ethan Winer 

When Microsoft developed the original 
BASCom 1 compiler (QuickBASIC's pre- 
decessor) for MS-DOS, it was clear that 
BASIC would never again be just for be- 
ginners. In the years that followed, no few- 
er than six new versions have been re- 
leased, and each offering has boasted more 
capabilities than the one before it. The lat- 
est releases of both Microsoft BASIC 6.0 
($295) and its sibling, (QuickBASIC 4,5, 
($99) represent the state of the art not only 
for BASIC, but for any compiled lan- 
guage. 

I^gramming with (QuickBASIC 4.5 is 
a great pleasure, thanks to an integrated 
editor/compiler that lets you write pro- 
grams and mn them immediately. When 
syntax or other errors are detected , the cur- 
sor is placed on the offending statement. 


FACrr RLE 


EDITOR’S CHOICE 



MicrosoftCorp.. 16011 
NE 36th Way. P.O.Box 
97017. Redmond. WA 
98073-9717:(206)882- 


QuickBASIC 4.S 
LM Price: $99 
Requires: 384K RAM. 
CXD52.1 or later. 


CIRCLE 423 ON READER SERVICE CARO 

Microsoft BASIC 6.0 
(formerly BASCOM) 

Ust Price: $295 
Requires: 320K RAM, 
harddisk. DOS 2.1 or 
later or OS/2 1 .0 or later. 

In Short: OuickBASiC 
4.5 defines the state of 
the art in programming- 
language erwironments. 

Beyorxj many new 

larYguage features. QucISASfC 4.5 provides the 
shortest route to a complete application. Arvj if 
you plan to program for OS'2, Microsoft BASIC 
6.0 is the or^ game m town. 

CIRCLE 424 ON READER SERVICE CARO 



and an appropriate message is displayed. 
One particularly nice touch is the way 
QuickBASIC’s editor automatically 
places each subprogram and function into 
its own editing window. The organization 
of components into these easily manage- 
able logical portions greatly simplifies 
viewing and editing large programs. Two 
windows may be displayed at once; and 
text may be cut. pasted, and copied be- 
tween them. 

IMMEDIATE WINDOW 

Unlike most language compilers. (Quick- 
BASIC provides a window where direct 
statements like PRINT X may be immedi- 
ately entered and executed. Another dif- 
ference from competing products is that 
there is only a minimal delay before a pro- 
gram begins to mn. In contrast, using Bor- 
land’s Turbo Basic 1 . 1 to recompile a large 
program in memory can take several min- 
utes, even if only a single line has been 
changed. 

QuickBASIC 4.5 can accomplish all 
this because the product is actually two 
compilers in one package. During pro- 
gram development, a sophisticated inter- 
preter executes each instmction nearly as 
fast as it would if the program were com- 
piled. Completed programs may then be 
compiled into tme standalone .EXE pro- 
grams either from within (QuickBASIC’s 
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BASIC LANGUAGES: SUMMARY OF FEATURES 


(Products listed in ascending price order) 


Integers— whole numbers— may be stored as 16- 
or 32‘b(t binary values. 

Floating*polnt numbers contain a nonfixed 
decimal point. If a language does not directly 
support floating-point numbers, it converts strings 
or integers into a usable form during computa- 
tions. Some packages support a mathematical 
coprocessor. 

Arrays An array is a numbered set of strings or 
numeric values. Matrix functions are those tftat can 
be performed on an entire array at once. They 
may include addition, subtraction, multiplication, 
divtsion. inversion, inner product, and outer 
product. 


Redimensioning means rederming the size of 
an array at any time during program execution. 

This can be done either by using a direct command 
or by deallocating the array and usirtg the DIM 
command. 

Graphics A package with 'lurtie graphics" lets 
you give drawing commands by defining the 
direction, distance, and pen mode (pen up/down, 
color). Object drawing can irKlude individual pixels, 
lines, rectangles, circles, ellipses, and polygons. 
The padcage may ^so allow you to fill such objects 
with color or patterns. 

Record flies The user can access files either 
sequentially — one record after another — or 


randomly by specifying a record numerically or 
searching on a value of one or more key fields. 

DOS and BIOS support There are several ways 
a program can access DOS and BIOS functional- 
ity. One is by executing the command processor 
and passing the DOS commands as parameters. 
Another method allows direct access to system 
interrupts (INTs). If the DOS INT (INT 21h) is 
accessible, the programmer vriti have access to the 
low-level DOS routines. If ail INT routines can be 
accessed, then BIOS and other routines are 
avail^leaswell. 

Compiler optimization Some compilers 
automatically generate machine code that is 



GW-BASIC/BASICA 

Hi 

QuickBASIC 4.5 

True BASIC Turbo Basic 1.1 PopBASIC 

Thoroughbred BB* 

BASIC Progresslon/3 

List price 

Included with DOS 

$99.00 

$99.95 

$99.95 

$129.95 
(with compiler) 

$195.00 

$200.00 

Integers; 








16-bit 

■ 

■ 

□ 

■ 

■ 

■ 

■ 

32-bit 

□ 

■ 

□ 

■ 

□ 

■ 

■ 

Floating-point numbers; 








32-bct 

■ 

■ 

□ 

■ 

□ 

9 

9 

64-bit 

■ 

■ 

■ 

■ 

■ 

Q 

9 

IEEE format supported 

a 

■ 

■ 

■ 

■ 

□ 

■ 

8087/80287/80387 
coprocessor support 

□ 

■ 

■ 

■ 

Q 

□ 

9 

ARRAYS 

Matrix functions 

a 

□ 

■ 

Q 

□ 

Q 

■ 

Direct redimensioning command 

Q 

■ 

■ 

Q 

□ 

■ 

■ 

Redimensionir>o using ERASE and DIM 

■ 

■ 

Q 

■ 

■ 

□ 

9 

GRAPHICS 

Turtle graphics 

■ 

■ 

Q 

■ 

Q 

□ 

■ 

Pixels 

■ 

■ 

■ 

■ 

□ 

□ 

■ 

Lines 

■ 

■ 

■ 

■ 

□ 

9 

■ 

Rectartgles 

■ 

■ 

■ 

■ 

Q 

9 

■ 

Circles 

■ 

■ 

■ 

■ 

Q 

9 

■ 

Ellipses 

■ 

■ 

■ 

■ 

Q 

Q 

■ 

Polygons 

□ ' 

Q 

□ 

Q 

Q 

9 

■ 

Filled objects 

■ 

■ 

□ 

■ 

Q 

9 

■ 

RECORD RLES 

Sequential access 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Random access via relative 
record numbers 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Random access via key fields 

j 

■J 

J 

J 

J 

■ 

■ 

DOS AND BIOS SUPPORT 

Command invocation 

■ 

m 

'J 

■ 

J 

■ 

■ 

DOS INT functions directly available 

j 

■ 


■ 

J 

9 

□ 

All INT functtons directly available 

j 


J 

■ 

□ 

'J 

9 

COMPILER OPTIMIZATION 

Optimizes lor size 

N/A’ 

■ 

J 

□ 

j 

N/A’ 

9 

Optimizes for speed 

N/A* 

■ 

J 

J 

J 

N/A’ 

9 

Optimizations can be disabled 

N/A’ 

■ 

J 

.J 

0 

N/A’ 

9 

^ — Editors Choico ■— Yes J— No 








N. A* —Not applicable: multiple-error detection and code optimization do not apply to interpreters, which interpret and execute one tine of code at a time. 
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optimized to produce a smaller program file or 
faster program execution, in some cases, this 
feature can be disabled by the programmer. 

Additional notes: 

■ None of the BASIC languages reviewed allows 
the use of expanded memory for data storage or 
code execution. PopBASIC, however, does use 
expanded memory for its runtime code. 

■ Only Microsoft BASIC and QuickBASIC offer 
suppoh for NetBIOS functions. 

■ None of the reviewed packages supports a 
Weitek coprocessor. 


M 

Microsoft 


387BASIC 

Watcom BASIC 

BASIC 6.0 

$250.00 

$250.00 

$295.00 

■ 

■ 

■ 

□ 

Q 

■ 


■ ■ ■ 



editor or at the DOS command line. 

Where QuickBASIC really shines is in 
the excellent debugging capability built 
into its editing environment. Perhaps its 
most important debugging feature is its 
ability to trace a program’s flow from 
statement to statement while monitoring 
variable values, A unique history mode 
even lets you reverse the execution, to see 
how a program arrived at a given state- 
ment. You could tell QuickBASIC, forex- 
ample , to halt the program if the variable X 
ever reaches a value greater than 10. By 
then stepping backward through the pro- 
gram, you can see where the variable was 
a.ssigned and how the program arrived at 
the current statement. 


rate three-ring binders, as opposed to the 
paperback manuals supplied with Quick- 
BASIC. But the teal difference is that BA- 
SIC 6.0 is able to create programs that ton 
under DOS or OS/2. (See the sidebar 
"Calling OS/2 Functions from BASIC.’’) 

Microsoft BASIC goes a step further by 
including a series of special object mod- 
ules that eliminate unnecessary compo- 
nents of the BASIC runtime library. 
(Microsoft refers to these as “NO" object 
files because they have names like NO- 
COM, NOHERC, and NOLPT.) Normal- 
ly, a program compiled with (JuickBASIC 
or the BASIC compiler will automatically 
add the library routines for COM support, 
graphics, printer output, and so on, even if 
they ate not needed. By explicitly linking 
one or mote of these object modules with 
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Perhaps 
QuickBASIC's 
most appealing 
feature is its 
impressive on-line 
help. Hypertext 
technology is used 
to good advantage 
by QuickBASIC, 
which allows full 
access to all 
portions of the help 
system. Fully 
context-sensitive 
assistance is 
always available. 


Besides being the easiest of the avail- 
able BASIC compilers to learn and use, 
QuickBASIC 4,5 provides a wealth of oth- 
er important features. These include huge 
arrays with up to 32,767 elements, true 
functions, and sophisticated graphics com- 
mands that work in any of the CGA/ 
EGA/VGA video modes. Hercules graph- 
ics is supported, though users will first 
have to run a .special TSR supprut program 
from the DOS prompt. Also. QuickBA- 
SIC 4.5 lists for a mere $99; the only thing 
better is its big (and more expensive) sib^ 
ling, Microsoft BASIC 6.0. 

MICROSOFT BASIC 6.0 

Microsoft’s BASIC 6.0 includes the edit- 
ing environment and standalone com- 
mand-line compiler found in QuickBA- 
SIC, but the compiler in this incarnation 
has a number of useful enhancements. For 
starters, the diKumentation comes in .sepa- 


the BASIC program, the unneeded rou- 
tines can be excluded from the final ver- 
sion at a considerable savings in execut- 
able file size. In some cases, the resultant 
.EXE program may be reduced by lOK or 
more. 

Another important addition to the BA- 
SIC 6.0 compiler is an alternative math li- 
brary, which works much faster than the 
standard IEEE numeric format used by all 
other Microsoft languages. Prior to Quick- 
BASIC 4.0, all versions of Microsoft BA- 
SIC utilized a proprietary method for stor- 
ing floating-point numbers; this entailed a 
tradeoff: math operations could be per- 
formed very quickly but at the expense of 
accuracy and compatibility with other lan- 
guages. 

When QuickBASIC 4.0 was intro- 
duced, with support for interlanguage call- 
ing and numeric coprocessors, Microsoft 
was obligated to abandon its nonstandard 
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PEEKING INSIDE THE BASIC COMPILER 

by Ethan Winer 


To the uninitiated, a BASIC compiler’s trans- 
lation of a source file into machine code that 
the PC’s processorcan execute may seem to 
be magic. In many cases, however, the con- 
version of a BASIC statement into assembly 
language is more straightforward than you 
might think. 

In the interest of simplicity, this discus- 
sion will be limited to simple math opera- 
tions that can be effectively translated into 
similar or equivalent machine instructions. 
(More-complex BASIC commands are con- 
verted into calls to the language library, 
which is another topic altogether.) In the 
examples that follow. Microsoft’s Quick- 
BASIC Version 4 was used because of its 
ability to generate an assembly language 
source listing while a program is being com- 
piled. 

STEP BY STEP 

Let’s say you have the BASIC statement 
X = 12 in a program. From that statement, 
QuickBASIC will generate the assembler 
instruction MOV WORD PTR X. 12. This 
tells the PC’s processor to move the value 
12 into the word-sized memory kKation 
that has been named X. As with BASIC, an 
assembly language program may refer to a 
variable by name; the as.semblcr itself will 
do the dirty work of finding an appropriate 
memory address to hold it. 

Next, consider the statement X = X + 
UX). QuickBASIC will translate this into 
ADD WORD PTR X, 100: that means add 
100 to the variable X. Again, this is an in- 
struction that the PC’s processor can exe- 
cute directly. In most ca.se.s. QuickBASIC 
will not be as smart a.s a human at coding in 
assembly language, but as the program on 
the right illustrates, it is extremely efficient 
when it comes to integral math operations. 

In the example. X is first a.ssigned the 
value 4 with the MOV instruction. Then the 
AX register (one of the processor’s built-in 
variables) is loaded from X, where it stays 
throughout the remaining assignments. 
Understand that any operation performed 
on a register will be much faster than a 
similar operation performed on a variable 
kept in memory. 

To multiply X by X. QuickBASIC gen- 
erates an Integer Multiply instruction, and 
then places the result back into X. Because 
QuickBASIC is smart enough to realize that 
AX still holds the contents of X from the 


previous calculation, all the remaining op- 
erations are performed using AX. 

To multiply X by 2. a Shift-Left instruc- 
tion is used. This is more efficient than the 
Integer Multiply instruction — whenever the 
bits in an integer variable arc shifted left one 
position, the value is effectively multiplied 
by 2. After shifting, X is again assigned 
from AX. 

Multiplying X by 3 cannot be done with 
shifting, so the CX register (another of the 
processor’s built-in variables) is first loaded 
with the value 3. CX is then used as the 
multiplier of AX. The answer, which is now 
held in AX. is moved back into X, 

Two left shifts in a row are then used to 
multiply AX by four; again, the answer in 
AX is assigned to the variable X. Finally, 
the X + X assignment is elegantly handled 
by simply adding the AX register to the 
value of X. 

These few examples barely scratch the 
surface of what a sophisticated compiler 
like QuickBASIC can do. But the.se pro- 
gram fragments do show that there Is really 
nothing mysterious about a compiler. Amied 
with this knowledge, you might want to ex- 
periment with examples of your 
own — perhaps to see how QuickBASIC en- 
codes a FOR/NEXT loop, or how a CALL 
statement is set up and processed. 

ROLE OF THE OPTIMIZER 

Besides merely translating your BASIC in- 
structions. many compilers also perform 
what is called optimization. The Microsoft 
BASIC compilers, for example, will re- 
member the results of a previous calculation 
and reuse them later, liiis feature makes it 
unnecessary for the compiler to generate the 
same code repeatedly. 

This is transparent to the BASIC pro- 
grammer and has the effect of either reduc- 
ing the amount of code that is generated or 
increasing the speed of the resulting pro- 
gram. In the code fragment below, the ex- 
pression X + Y * Array! 1 0) would be evalu- 
ated. then stored in a temporary memory lo- 
cation: 

IF X + Y * Array (10) > 100 THEN 

A = X + Y * Array (10) 

ELSE 

B = X + Y * Array (10) 

END IF 


Thus. QuickBASIC will create code to cal- 
culate the expression just once and then use 
the results of that calculation. This would be 
equivalent to 

Temp — X + Y * Array (10) 

IF Temp > 100 THEN 
A — Ten^ 

ELSE 

B = Temp 

END IF 

Because many steps are required loevaluate 
an expression, doing this once ahead of time 
can provide a considerable savings. 


THE COMPILER 
TACKLES INTEGER 
MATH 


X = 4 

MOV WORD PTR X, 4 
X = X * X 

MOV AX, X 
IMUL X 
MOV X, AX 
X = X * 2 

SHL AX, 1 
MOV X, AX 
X = X * 3 

MOV CX, 3 
IMUL CX 
MOV X, AX 
X = X * 4 

SHL AX, 1 
SHL AX, 1 
MOV X, AX 
X = X + X 

ADD X, AX 


While QuickBASIC ordinarily 
cannot match the human at 
coding in assembly language, 
the program above shows 
how efficient a compiler can 
be when it comes to integral 
math operations. Note that 
any operation performed on a 
register will be much faster 
than a similar operation 
performed on a variable kept 
in memory. 
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Application Hot Line. 

To get your application going 
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special Z'Card Application 
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now and we can get your 
credit application in the 
works immediately. 



All you have to do is apply and fell 
us how much credit you would like. 
We’ll have an answer back to you in 
short order. In the meantime, we’ll 
connect you with a ZEOS Systems 
Consultant and you can select the 
exact ZEOS system you would like 
to buy. 

ZEOS systems are known 
the world over for performance re- 
liability and value. Not only that, but 
you’ll have full access to ZEOS Toll 
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format. This format has now been reinstat- 
ed as an option in BASIC 6.0 for programs 
in which math performance is paramount 
and access to routines written in other lan- 
guages is not needed. 

PROBLEMS AND UMITATIONS 

As good as QuickBASIC 4.5 and BASIC 
6.0 are, they are not perfect. One sorely 
lacking feature that should be added to 
both compilers is support for expanded 
memory. The unavail^ility of this support 
in any of the Microsoft languages is espe- 
cially annoying when you consider that 
even a company as tardy as Lotus Devel- 
opment Coip. has been using EMS for 
years. 

There is probably no cure for my other 
objections, since they are too deeply root- 
ed in the Microsoft BASIC language syn- 
tax. For instance, many commands are 
confusing and inconsistent: to determine 
the current cursor line in a program you 
would use the CSRLIN function, but to 
obtain the current column you have to use 
POS(O). Even forgetting tlut a name such 
as CSRCOL would be more consistent, 
why in the world should this function even 
require a “dummy” argument? Equally 


confusing are the many graphics com- 
irrands and all of their variations; the hap- 
hazard development of the syntax for 
graphics statements means that there are 
often several ways to achieve the same re- 
sults. 

These crihcisms are not much more 
than minor quibbles, though. Microsoft 
clearly makes the BASIC to beat. And 
BASIC 7.0, expected by the end of the 
year, is intended to offer even more. 


Thoroughbred BASIC 

by Jay Munro 


The word thoroughbred implies a distin- 
guished bloodline, akin to royalty. As with 
royalty, however. Concept Omega 
Corp.’s Thoroughbr^ BASIC still em- 
braces the rigid customs of the language’s 
yesteryear. 

The $195 program’s dialect is of the 
business BASIC genre, with syntax and 
keywords more conrunon to the traditional 
world of mainframes than to the culture of 


today’s PCs. As a result, aficionados of 
more-modem PC BASICs will find cur- 
rent business BASICs incompatible with, 
say, Microsoft QuickBASIC, and may 
prefer Thoroughbred for use only in a 
mainframe environment for applications 
requiring precision math and extensive file 
handling. 

THOROUGHBRED AT THE GATE 

To install Thoroughbred, you load the sup- 
plied floppy disk, change directories on 
the floppy to TBSC and type INSTALL. 
Installation to the hard disk is done for 
you, prompting for disks as needed and 
creating the TBSC directory if you haven’t 
already done so. You can inst^ the pack- 
age in any directory, as long as the directo- 
ry is called TBSC! 

Once in the interpreter, instructions 
may be typed in either as immediate state- 
ments or with line numbers. One hassle: If 
you don’t enable the CapsLock key, you’ll 
get syntax errors from the start. Thorough- 
bred recognizes only capitalized keywords 
and variable names. 

Editing is done either within the inter- 
preter — line by line — or with the supplied 
Edit utility. Although the utility shows a 
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PERFORMANCE TESTS: BASIC LANGUAGES 
(RUNNING UNDER AN EDITOR OR INTERPRETER) 


Largely because of its error handler, even the Editor's Choice, QuickBASIC 
4.5, fails short on certain tests. But while error-trapping routines will also 
slow down compiled programs during their development, fortunately the 
error handling occurs only once. Not so for interpreters, which must parse 
each line of code whenever the program is run. 


All BASIC language tests were run on an IBM PC 
AT equipped with an Intel Above Board supplying 
backfill to 640K. 1 MB of extended memory, and 
1 MB of expanded memory. We also fitted each 
machine with an 80287 math coprocessor, a 
VGA adapter board, and a freshly formatted 
32MB harddisk. 

The tests themselves were designed to be as 
simple as possible and in most cases were 
written to have as tew lines as possible. No 
attempt was made to test features that are 
excluded from some dialects of BASIC. 

The Simple Numeric Loop test measures 
the time required to accomplish 10,000 iterations 
of these four math operations; b-a a. 

c=b-a. and d»b/i7. within a WHILE/WENO 
looping structure using the counter n %>n %+1 
until n%> 10,000. During the repetitions of the 
first test phase, the counter variable n % is 
printed to the screen as it increments. This test 
provides an insight into the overhead required by 
the various dialects of BASIC to process simple 
math, vahable assignments, and loops. 

The second lest involving a loop, the Screen 
Update During Loop, duplicates the preceding 
almost exactly: the only difference is that screen 
commands have been added to locate a 
particular coordinate on the screen and print the 
ascending value of n % as the test proceeds. If 
the difference between this result and that of the 
preceding test is high for the BASIC dialect that 
you're considering and you need to do screen 
updating, you should consider doing it on a 
periodic basis rather than after consecutive 
passes. 

The 64,000 QOSUBs test measures the time 
It takes to process a GOSUB proci statement 
occurring 800 times within a WHILE/WEND loop 
that executes 80 times. The proci subroutine 
contains the assignment f>n followed by a 
RETURN statement. In many cases, the majority 
of the time spent on this section will be for the 
assignment operation (f«n) rather than for the 
GOSUB itself. Therefore, although modularizing 
your code using GOSUBs rather than coding in- 
line clarifies the organization of the code, it yields 
little difference In execution speed. 

Consequently, dialects that produce fast results 
are preferable because of the speed of their 
operator assignments. 

The Write to Screen with Scrolling lest 
uses a FOR /NEXT statement to print the letter H 
80 times across each of the 25 screen lines. This 
code segment is enclosed in a loop that iterates 
40 times, and each new iteration begins the next 
series of print statements where the last one 
stopped; the top line consequently scrolls oft the 
screen as each new line begins at row 25. The 
lest times demonstrate the speed of the vanous 
BASIC dialects as they interact with the video 
BIOS in the course of normal programming 
activities. 


Simple Numeric Loop 


Elapsed Time (seconds) 



Screen Update During Loop 


Elapsed Time (seconds) 


160.0 
120.0 _ 
80.0 
40.0 _ 
0 



157.0 137.26 131.0 121.0 117.98 105.18 76.0 70.41 31.53 


64,000 GOSUBs 


Elapsed Time (seconds) 



Write to Screen with Scroiiing 


Elapsed Time (seconds) 


3re.o . 

250.0 . 


125 0 _ 
0 





273.0 427.32 503.0 263.0 304.89 238.32 167.0 295.06 85.08 
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PERFORMANCE TESTS; BASIC LANGUAGES 
(RUNNING UNDER AN EDITOR OR INTERPRETER) 


The Sequential Write (512 512-Byte 
Records) and the Sequential Write (64 4K 
Records) tests measure the time it takes to 
write a tile of 512 512-byte records and a file of 
64 4.096-byte records, respectively, to a freshly 
formatted hard disk. Both operations result in the 
same number of bytes (262.1 44) written to the 
disk, and times within the same BASIC dialect 
should be comparable, despite the differences in , 
record size. While taster times do typically 
indicate better performance among the diffmm 
dkdects, extremely low numbers may simply . % 
reeult from a (talecTs writing only a buffeilul of 
Information to dtok r a ther than the entire series 
of records. Such writes are often completed 
when the fHe Is closed or when the program Is 
ending. 

The Floating>Po<nt Math test measures the 
time elapsed tor a series of long-integer floating- 
point operations as a minimal test of the floating- 
point functions available within each dialect. 
Extremely short times typically indicate that the 
BASIC dialect is using the 80287 coprocessor 
cNp installed In the test-bed. All dialects were 
installed in default mode with no addftional 
extensions or modules added. 


Sequential Write (51 2 51 2-Byte Records) Elapsed Time (seconds) 



Sequential Write (64 4K Records) 


Elapsed Time (seconds) 



Floating-Point Math 


Elapsed Time (seconds) 



screenful of code, it isn’t a full-screen edi- 
tor in the QuickBASIC style; a line to be 
edited is individually selected and then 
edited. While this may seem very slow, 
this method is still much easier than editing 
by command. 

You may save program files written us- 
ing Thoroughbred, but only in tokenized 
format, ASCII files can be imported via a 
short program obtained (for this review 
only) from Thoroughbred technical sup- 
port or through the Merge command after 
special formatting. To save a program, 
you must specify the program name (with 
up to eight characters and no extension), 


the size of the program (a system variable 
PSZ), disk number, and sector. 

ARITHMETIC FUNCTIONS 

Thoroughbred BASIC boasts a full com- 
plement of arithmetic, conversion, and 
programmable numeric functions. There 
are also code conversion, logical/binary, 
and programmable string functions. 

Numeric variables come in three fla- 
vors — 32-bit integer, fixed, and BCD 
floating point; the last offers accuracy to 1 4 
places — with none of the occasional 
rounding errors met when using GW- 
BASIC or QuickBASIC. Numeric arrays 


are allowed with up to three dimensions, 
but there are no string arrays. 

A greater limitation is that both numeric 
and string variables are limited to a single 
alphabetic character, optionally followed 
by a single numeral from 0 to 9. So much 
for readability! 

Thoroughbred does show its stuff when 
it comes to file handling, the area for 
which business BASICS are best known. 
Supported file modes are Indexed, Direct, 
Serial, Sort, and Program files. Key sort- 
ing on Direct files is single-level only, but 
multikey sorts can be performed by using 
Sort files. All file services have error han- 
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BASIC LANGUAGES (RUNNING UNDER 
AN EDITOR OR INTERPRETER): COMPOSITE VIEW 


For those BASIC dialects that also appear under the Runtime or 
Standalone Module heading, running your code under the 
editor/interpreter will be necessary only during the development 
phase as you test the code you’ve written. The prolonged 
running time shown in the chart is a result of the compiler’s 
error-handling routines, which continually check the program as 
it runs. Once compiled, the code runs unfettered. 

Unfortunately, strict interpreters like Watcom BASIC, BB' 
Progression/3, GW-BASIC, BASICA, and Thoroughbred BASIC 
are always burdened by the same overhead, needed to parse 
each line of code each time the program is run. If you must use 
an interpreter, either GW-BASIC or BASICA appears to be the 
dialect of choice, although Thoroughbred would be Infinitely 
more appealing were it not for its poor floating-point result. 

While BASICA and GW-BASIC are operationally identical, 
BASICA does benefit from the screen-handling and I/O 
routines already in the ROM of IBM machines. You will 
be penalized to varying degrees during these two 
functions if you run GW-BASIC on an IBM 
computer. 



Thoroughbrad BASIC, 

Version 74 
Concept Omega Corp . 

19Schcx)ihouse Rd.. 

P.0. 00x6712. 

Somerset NJ 06875- 
9958; (201)560-1377. 

Uet Price: $195 
nequlrM:512KRAM. 
hard disk. DOS 3.0 or later. 

In Short: A business BASIC inlerpreter of 
interest to VAR developers needing accurate-to- 
the-penny math ar)d extensive file harxlling. 
Programs are directly transportable among DOS, 
Unix, and a prophet^ operating system, but the 
lack of graphics. fuR-screen editor, string arrays, 
and descr^>tive variable names limits the 
package’s usefulness. 
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dling via a GOTO line if an emir tx-'curs; 
however, first-iiinc users will be diving for 
the manual to decipher the tricky error 
numbers. (Occasionally two or three dif- 
ferent problems arc reported by one error 
number.) 

For technical support, note that Con- 
cept Omega sells Thoroughbred BASIC 
direct and provides support primarily to 
VAR developers. 

The DOS version of Thoroughbred 
BASIC has many interesting and useful 
functions that are not available in other 
BASIC versions. But the lack of a real 
full-screen editor, minimal and often cryp- 
tic diKumentation. the absence of on-line 
help, and restrictive syntax conventions 
will probably turn off many of uxiay’s BA- 
SIC programmers. 


387BASIC 

by Ross M. Greenberg 

The name of Microway’s 387BASIC tells 
the whole story: special support for a math 
coprocessor is an intrinsic part of this pack- 
age. If you do plenty of floating-point and 
other complicated mathematical calcula- 
tions, you’ll appreciate the extraordinary 
speed with which 387BASIC handles 
these pRKCs.scs. 

'The $250 prtxlucl is nearly compatible 
with more-common B ASICs such as Mi- 
crosoft's QuickBASIC or Borland’s Turbo 
Basic. 387BASIC was designed to follow 
the standards of the IBM BASIC Compiler 
(Version 2.0). so porting programs written 
in that dialect or in its derivatives is easy. 
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One Drive Fits AIL 
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Only Tecmar Can 
Back Up All Three 
With One lape System. 

It's what you told us you 
need. A single tape backup 
system to work with your 
PS/2s?' your classic-bus PCs 
and - here's the clincher - 
your Macintosh® IIs. Three 
very different architectures 
supported by one high-speed, 
high-capacity tape system. 

Tecmar 's not only done it, 
we've made it easy! Any exter- 
nal Tecmar Qualitylape™ drive 
from 60-to-150MB capacity. 


including the ones you may 
already own. can now be 
shared between PCs, PS/2s 
and Mac IIs. The QT drives 
easily connect to a Tecmar 
host adapter board inside the 
computer - including the 
brand-new NuLink™ Host 
Adapter for Mac II. If you have 
more than one architecture, 
then this is the solution that 
makes sense! And only Tecmar 
has it. 

More companies choose 
Tecmar tape systems than any 
others - for our speed, relia- 


bility and support. And now, 
one drive fits all. For more 
information, call Tecmar at 
(216) 349-1009 or (800) 624- 
8560. Or write Tecmar, Inc., 
6225 Cochran Road, Solon, 
Ohio 44139-3377. 

TEOM/1R 


AREXONCOMRWY 

^Copynghi Tecmar. Inc . a iubadiary ol Rexon. Inc.. 1988 
All rtghu reserved 

Ml Ticmat pmJMCu art (radomirki or rtguttrtd (rddmerkt of Ttemat. 
Inc. (Mtr bran4 ond prodna names an trademarks or rtpsurtd 
trademarks of that respeatre compantes 
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BASIC 


But if you’re used to a more powerful envi- 
ronment. such as QuickBASIC 4.0, 
you’ve got a hefty job ahead of you. 

In the manual there are adequate exam- 
ples of how to port some of the trickier 
constructs and functions into 387BASIC 
functions, and since this is a compiler, 
there should be no impact on the sp^ of 
your application after it’s ported. 

Compatibility considerations aside, if 
you have a need for constructs like arrays 
with 18 dimensions, this is a hard package 
to beat. 387BAS1C gives a lot of support to 
the professional programmer, with fairly 
easy access to assembly language inter- 
faces, specific support for the different 
math coprocessors (8087, 80287. 80387), 
and “metacommands” that do such eso- 
teric jobs as controlling event trapping and 
allowing arrays to be redimensioned dy- 
namically in the compiled code. 

The language also offers utility pro- 
grams and programming concepts that en- 
able you to easily convert back and forth 




387BASIC 

Mtcroway. P.0, Box 79. 

Kingsttin.MA 02364; 

(506)746-7341. 

Ust Price: S250 
Requires: 320K RAM 
(512K recommended); 

8087, 80287. or 80387 
math coprocessor: DOS 

2.1 or later. Hard disk recommended. 

In Short: It you do plenty of floating-point and 
other complicated mathematical calculalions. 
you'll appreciate the extraordinary speed with 
which 387BASIC handles these processes. And. 
with a lew exceptions, this compiler is nearly 
compatible with morecommon BASIC products, 
but there's no way to run the software without a 
math coprocessor. 

■flEtEAaaNiwMnMMaaaiw 


between files whose floating-point num- 
bers are stored in IEEE format and those 
whose numbers are stored in a different 
format. 

COPROCESSOR SUPPORT 

387BASlC’s use of the math coprocessor 
is transparent: when you use a math func- 
tion that can be more readily performed us- 
ing the math coprocessor, die appropriate 
code is generated. This is valuable when 
you use graphics functions, for example, 
to draw a circle or when you perform trigo- 
nometric functions. 

That 387BASIC requires a math co- 
processor, however, is a very serious prob- 





PERFORMANCE TESTS: 

BASIC LANGUAGES (RUNTIME MODULE) 


Features, more than raw test 
results, distinguish PC Mag- 
azines two Editor’s Choice 
products from the peck, but both 
Microsoft compilers command a 
! strong lead In this set of perfor- 
-mance tests— the slow screen- . 
fe'- ^ 

Al BASIC knoMigB toll* war* run on an 
IBM PC AT aquippad Mtm an Intel Above 
Board supplying bacHi to 640K, 1MB of 
axtandad mamory. and 1MB of expanded 
mamory. We alao Mad each machina with 
an 80267 mtfY coprocaaaor, a VQA adapter 
board, and a fraahly for ma tted 32MB haid 


The tesla thamaalvaa ware designed to 
be as simple as possible and in most casee 
ware wrIBan to have as few Inea as 
p oa sM a. No attempt was made to teat 
teaturea that are excluded from some 
directs of BASIC. 

The Simple Numeric Loop lest 
meaeures the time required to accomplish 
10,000 Nsradorts of these four math 
operaMon s : a»a * 1 . b-a a,c-b4and I 

dLb/17,wllf*i a WHILE/WEND looping | 

structure using the counter n%-n%+1 until 
n%>10,000. During the repetitions of the 
first test phase, the counter variable n% is 
printed to the screen as It irtcrements. This 
last provides an insight into the overhead 
required by the various dialects of BASIC to 
process simple math, variable assignments, 
andioope. 

The s econd test involving a loop, the 
Oereen Update During Loop, duplicates 
Vw preceding sImtM exactly; the only 
dWIerence is that screen commands have 
been added to locate a particular coortirtate 
on the screen and prM the ascendino value 
of /!% as the test proceeds. M the difference 
between this resuN and that of the 
preceding test Is high for the BASIC dWect 
tttal you're considering and you need to do 
screen updating, you ahotAI consider doing 
it on a periodc bi^ rather than after 
consecutive passes. 

The 64,000 QOSUBs lest measures 
tite time it taltes to process a OOSUB proel 
statement occurring 800 times within a 
WHILEAVEND loop that executes 80 times. 
The pmcl subroutine contains the 
assignment W) followed by a RETURN 
st a tement In many cases, the majority of 
the time spent on this section be lor the 
sislQnmsnt operation (Nr6 rather than tar 
the QOSUe itself. Therefore, although 
modulwizing your code using QOSUBs 
rather than codng irt-llne darWes the 
organization of the code, it yields Ittte 


handling times of the other prod- 
ucts under review negate their 
apparent superiority In the other 
tests. Note that fast sequential 
disk writes may indicate data writes 
to disk buffers rather than to the 
jbcubi nara (MSK. 


Simple Numeric Loop 


Elapsed Time (seconds) 



Screen Update During Loop 


51.0 

34.0 

17.0 _ 


Elapsed Time (seconds) 

WORST 



70.41 66.57 52.0 44.32 26.7 


64,000 GOSUBs 


Elapsed Time (seconds) 

WORST 


21.0 . 
14.0 , 


5,77 6.1 26.0 11.7 11.7 


Write to Screen with Scrolling 


Conaoquantiy. (Meets lhat produce fast 
results are preferable because of the speed 
of their opwaior assignments. 

The Wills to Scr ee n with ScreBtng 
test uses a FOR/NEXT staiamsni to print 
ths tettar N 80 timaa acn»s each of the 25 
screen Hnee. Thia code segment is 
srtdo s sd in a toop that iterates 40 times, 
and each new bsrMion begins the next 
serlee of print s ta leme nis where the last 
one slop^; the top Ine co na eciuently 
scrols off the aoeen as each new Ine 
begins al row 25. The test times 
dsmon st ralB the s psed ol the various 
BASIC dUeds as they Maract wftfi the 
video BIOS in tfie course of normal 
programming edMilaa. 


Elapsed Time (seconds) 
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PERFORMANCE TESTS: 

BASIC LANGUAGES (RUNTIME MODULE) 


The Sequenttat Write <512 512-8ytt 
Records) and the Sequential Write (64 4K 
Records) tests measure the time rt takes to wnie a 
file of 512 512-byte records and a file of 64 4.096- 
byte records, respectively, to a freshly formatted 
hard dsk Both operations result m the same 
number of bytes (262.144) written to the disk. ar)d 
times within the same BASIC dialect should be 
comparable, despite the ditfererves m record size 
While taster times do typically uxacate better 
perforrnar>ce among the diftereni diaiects. 
extremely low numbers may simply result from a 
dialect's writing only a bufferful o< information to 
disk rather than the entire senes of records Such 
writes are often completed when the Me is closed 
or when the program is ending 

The Floating-Point Math test measures the 
time elapsed lor a senes of long <nteger ftoating- 
point operations as a mimmai tact of the floating- 
point functions available within each oiaiect- 
Extremely short times typically mdicale that the 
BASIC dialect >s using the 6(^7 coprocessor chip 
installed in the lesl-bed. All diaiecis were installed 
in default mode with no additional extensions or 
modules added. 


Sequential Write (512 512-Byte Records) 


Elapsed Time (seconds) 



Sequential Write (64 4K Records) 


BASIC LANGUAGES (RUNTIME MODULE): 
COMPOSITE VIEW 


The first of two options in compiling to .EXE 
files, distributing your finished program with a 
runtime module or library, means that your 
code must refer to an external library of 
routines contained in the module as it runs. 

This can significantly reduce the size of the 
code you're producing and let you distribute 
several smaller programs with only one runtime 
library needed, but it sometimes entails paying 
royalties to the BASIC language vendor for use 
of the module. 

From a pure speed standpoint, either 
QuickBASIC 4.5 or Microsoft BASIC 6.0 would 
appear to be a natural favonte when the full 
range of tests is taken into account. Turbo 
Basic 1.1 does not appear in the list because it 
compiles standalone .EXE programs. 



Relative Times 

(PppBASIC - 100} 
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lem. It means you won’t be able to develop 
or run any 387BASIC program — even one 
that does not make use of the coprocessor's 
functionality — without this comparatively 
expensive component installed on your 
machine and on the machines of the end 
user. It would seem to be a trivial matter to 
build the compiler with a switch that would 
allow the runtime system to determine 
whether a math coprocessor exists and 
then execute the applicable code according 
to the coprocessor’s existence and type. 
(There are slight differences in the 8087, 
80287, and 80387 that require different 
coding practices.) 

THE BASIC STRUCTURE 

Microway opted for a structured BASIC, 
using labels and independent subroutines 
instead of line numbers. This allows for 
more modularity of code and therefore bet- 
ter control over the scope of your vari- 
ables. Usage of the stack on the math co- 




LOCATS IX. 14: ' ‘ 



' 'MRHyured BASIC^ 
that dispenses with^ 

■ line numbers.Sj?'?^^ 



processor permits faster calculations and 
variable storage — consider these to be 
similar to register variables in C, though 
not as fast. Proper usage of these stack 
variables requires some careful consider- 
ations, and the manual does a good job of 
educating the programmer in this area. 

In other respects, however, the manual 
needs some work; it consists of single- 
sided photostats stuck into a generic three- 
ring binder combined with an inadequate 
index and table of contents. While the 
manual may serve as a valuable enough 
reference tool, it is not suitable if you’re 
learning 387BASIC. 

387BASIC is exactly what it claims to 
be — an excellent implementation of math 
coprocessor support in BASIC, If you’re 
fmding that your calculations of pi or other 
mathematically intensive applications are 
taking far too long, take a look at this pro- 
gram. 



Tests run on standalone 
modules — the most common 
form of program distribution, 
despite the code-size limit im- 
posed — reveal the most variety 
in testing a BASIC dialect’s 


ability to perform elementary 
functions. Here, Turbo Basic 1.1 
frequently surges ahead of 
Microsoft BASIC 6.0, although 
the latter’s compiler-only design 
gives it the edge in three tests. 


All BASIC lanQuage tests were run on an 
IBM PC AT rqu^iped Vi4th an Intel Above 
Board aupplyaig baddill to 640K. 1MB ol 
H extended memory, and 1 MB of expanded 
' * rrtemory. We also fitted each machine with 
{I an 80287 math coprocessor, a VGA adapter 
board, and a freshly formatted 32MB hard 
disk. 

The tests themselves were designed to 
be as simple as possible and in most cases 
were written to have as few lines as 
possible. No attempt was made to test 
features that are excluded from some 
dialects of BASIC. 

The Simple Numerto Loop test 
meesurae the time required to accomplish 
1 0,000 derations of toeee four math 
operations: a,Oip«and 
dmb m. within a WHILE/WENO loopino 
structure using the counter untt 
/>%>10.000. During the repetitions of the 
first tost phase, tie counter variable n % Is 
printed to toe screen as N irtcremento. This 
tost provides an InsigM into the overhead 
reqi^ by the various dtolects of BASIC to 
process simple math, variable assignments, 
and loops. 

The second tost invoivtng a loop, toe 
Screen Update During Loop, duptates the 
precedtog almost exactly; the orriy differ e nce 
Is tttot screen commands have been added 
to locato a particular coordtoate on ttto 
screen and print the ascendtog value of n % 
as the tost proceeds, if the dfflerenee 
between this result and toat of the precedtog 
lest Is high for toe BASIC cfialect that you're 
ooneidsrtog and you need to do screen 
updating, you shouid eonsidsr doing it on a 
portodto bMis rather than after consecutive 


Simple Numeric Loop 


Elapsed Time (seconds) 

WORST 



18.84 16.26 19.11 


Screen Update During Loop 


Elapsed Time (seconds) 



64,000 GOSUBs 


The 64,000 QOSUBa test meesures the 
time it takes to process a GOSUB pncl 
. statement occwring 800 ttotoswttNn a 
1 1 WfiLE/WEND loop that execules 80 times. 
The proci subroutine contalrrs the 
assi^ment f>n followed by a RETURN 
statemenL to many cases, the majority of the 
time spent on this section wHl be for the 
assignment operation {Ufff rather than for 
the GOSUB itself. Therefore, aflhough 
modularizing your code using GOSUBs 
rather than codtog in-line dartfies the 
organization of the code, it yields little 
difference to execution spe^. Coneequentty. 
S dialects that produce fast results are 
preferable because of the speed of their 
operator assignments. 

The Write to Screen with Scrolling 
lest uses a FOR/NEXT statement to print the 
letter H 80 times across each of the 25 
screen lines. This code segment is erxdosed 
to a loop that iterates 40 times, and each 
new iteration begins the next series of print 
statements where the last one stopped: the 
top Tine consequenity scrolls off tfto screen 
as aach new Hne begins at row 2S. The test 
times demonstrate the speed of the various 
BASIC dialects as they intoract with the 
video BIOS to the course of normal 
programming activities. 


26.0 _ 
21,0 _ 
14.0 . 
7.0 . 
0 . 


Elapsed Time (seconds) 

WORST 


26.0 14.61 11.7 t9.4< 


Write to Screen with Scrolling 


Elapsed Time (seconds) 

WORST 



201.0 40.37 45.46 60.92 

^ 1 ^ ^ 




TOil PCMAGAZINE OCTOBER 31, 1989 









LANGUAGES 

BASIC 


PERFORMANCE TESTS: 

BASIC LANGUAGES (STANDALONE MODULE) 


The Sequential Write (512 512-Byte 
Records) and the Sequential Write (64 4K 
Records) tests measure the time it lakes to 
write a file of 512 S12'byte records and a file 
of 64 4.096-byte records, respectively, to a 
freshly formatted hard disk. Both operations 
result in the same number of bytes (262.144) 
written to the disk, and times within the same 
BASIC dialect should be comparable, despite 
the difference s in record size. While faster 
times do typicaXy irKScale better performance 
among the dHferant diaiects, extremeiy low 
numbers may simply result from a dialect's 
wrWrtg only a bufMul of information to dsk 
rather than the entire series of records. Such 
twites are often completed when the file is 
dosed or when the program la ending. 

The Floatin(H^nt Math test measures 
tfie time elapsed for a series of long-integer 
floating-point operations as a mkiims^ test of 
the floating-peint functions avaitabla within 
each dialect. Extremely short times typically 
indicate that the BASIC dialect is using the 
80287 coprocessor chip installed in the test- 
bed. Afl diaiects were installed in default 
mode with no additional extensions or 
modules added. 


Sequential Write (512 512-Byte Records) 


Elapsed Time (seconds) 

WORST 


BES 


10.0 10.11 20.54 20.87 


Sequentia 




Elapsed Time (seconds) 
WORST 


Msssmm. 




BASIC LANGUAGES (STANDALONE 
MODULE): COMPOSITE VIEW 


Standalone programs reflect the form most 
often encountered: .EXE flies that have all 
library routines already encoded into the software and 
therefore have no need of a runtime module. The penalty 
here is In code size, which may be three or four times 
larger than a runtime-module-dependent version; the 
advantage lies simply In avoiding royalty payments to a 
runtime module vendor. 

Although the dialect's screen handling is somewhat 
disjointed the irrtention of the original design of Microsoft 
BASIC as a compiler for BASIC code (and not as a 
separate dialect of the language) often gives it the 
advantage here in raw speed, even without the optional 
floating-point module added. After afl, the code gener- 
ated by Microsoft BASIC Is identical to that generated by 
Quk^cBASIC. Turbo Basic 1 .1 , and BAStCA/GW-BASIC, 
but Microsoft BASIC offers so^sticated optimization as 
w^l. If you require or prefer an interactive editor as the 
front end for your programming chores, OuidtBASIC 4.5 
is the package of choice. 
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True BASIC 

by Dean Hannotte 


True BASIC is not a fully Microsoft-com- 
patible dialect of BASIC. But then again, 
GW-BASIC doesn’t offer the many en- 
hancements to be found in True BASIC ei- 
ther. The $99.95 True BASIC has evolved 
at a far more leisurely pace, and this shows 
in the more elegant look and feel of its 
command set. Furthermore, it alone can 
claim direct descent from the very first 
BASIC, developed 25 years ago by Dart- 
mouth professors John G. Kemeny and 
Thomas E. Kurtz. 

Actually, True BASIC is an implemen- 
tation of the formal definition of BASIC 
developed by the American National Stan- 
dards Institute in the mid-1980s, in which 
process Messrs. Kemeny and Kurtz played 
a substantial role; a few added feanires also 
go beyond the ANSI spec. Some of the 
features will intrigue those raised on the 
ubiquitous Microsoft interpreter. 

Whereas in GW-BASIC, arrays must 
start with element 0 or 1, arrays in True 
BASIC can be "biased": a statement like 
"DIM YEARS(1900TO 1999)” defines 
an array with 100 elements, the first of 
which is number 1900. To extract sub- 
strings in GW-BASIC, the MIDS 
{“string" ,s, e) function is used, where s is 
the starting position and e the ending. True 
BASIC instead offers the more-compact 
notation “srring’’li:e]; thus “BA- 
S1C”|2:3] refers to the substring “AS”. 
And where GW-BASIC lets you output 
edited numbers with the PRINT USING 
statement. True BASIC lets you assign an 
edited number to a string with the 
USING$(/brmarJ, expri, exprl, . . . ) 
function, after which you can continue to 
work with it inside the program. 

GW-BASIC has no matrix functions 
and only poorly thought-out graphics func- 
tions. Tme BASIC has a full complement 
of matrix functions grouped under the 
MAT command, and rich graphics func- 
tions are available under the BOX com- 
mand. Tme BASIC approaches the object- 
oriented style of programming when it 
allows modifiers on the “DRAW picture- 
subroutine” command that shift, scale, ro- 
tate, or shear the output of the named pic- 
ture-generating subroutine. 

Powerful facilities in the Tme BASIC 
environment include a command-driven 
editor that can display all instances of a 
particular string and do a global change 



with confirmation. The dialect offers edit- 
able script files that can store sequences of 
commands to be executed and, like DOS 
batch files, take arguments; one of these 
files is STARTUP.TRU, which Tme BA- 
SIC executes at start-up. 

FOLLOWS OWN STANDARD 

Some deviations from the Microsoft dia- 
lect will take getting used to if you were 
raised on GW-BASIC. The LOAD com- 
mand, for instance, is called OLD; the 
SYSTEM command is BYE; KILL is UN- 
SAVE. The MKDIR and RMDIR com- 
mands are gone, possibly to make Tme 
BASIC less DOS-dependent, since Tme 
BASIC programs mn on Amigas, Atari 
STs, and Macs, as well as on PCs. 

And syntax characters that no longer 
have the meaning you may expect include 
the apostrophe (which preceded comments 
in the original BASIC dialect), the plus 
sign (used for string concatenation), and 
the period (used to segment variable 
names). A large cursor now indicates re- 
place mode, the .BAS extension is now 
.TRU, and neither integers nor double- 
precision floating-point numbers are sup- 
ported. 

Tme BASIC “compiles” your source 
into pseudocode rather than actual ma- 
chine language, and the .EXE file it builds 
packages this pseudocode with its own 
mntime interpreter. Fonunately, there is 
no mntime charge, as there often is with 
many other language products . 

Communications support is omitted 
from the base product but available as a 
separate $69 toolkit. Other kits include 
Sorting and Searching. Forms Manage- 


FACT HLE 


TrueBASrC 

True Bask: Inc.. 12 
Commerce Ave.. West 
Lebanon, NH 03784; 

(8001 TR-BASIC, (603) 

298-8517. 

Ust Price: $99.95 
Requires: 256KRAia. 

DOS 2.0 or 3.3. Hard 
disk recommended. 

In Short; This poode Interpreter's strengths 
include command-driven editing and full matrix 
functions; compliance with the ANSI BASIC 
specification, however, may turn off some users. 

CIRCLE 42S ON READER SERVICE CARD 

ment, 3-D Graphics, Business Graphics, 
Scientific Graphics, Mathematics (with 
support for real numbers of up to 100,000 
digits). Advanced String Manipulation, 
and an IBM PC developer’s toolkit. The 
kits are 90 percent Tme BASIC source 
code, with the other 10 percent being high- 
ly optimized assembler code. 

The latest release of Tme BASIC, Ver- 
sion 2. 1 , contains a number of important 
improvements, such as VGA support, a 
mote powerful TRACE conunand, and 
completely rewritten documentation, but it 
still costs only $99 . 95 . 

If Tme BASIC were a business BASIC 
aiming for a different market than that cur- 
tenUy dominated by Microsoft, the prod- 
uct might indeed be a major force. Tme 
BASIC, however, faces an uphill battle 
from its very compliance with ANSI — 
whose vision for the language has not 
matched the present abilities of Micro- 
soft’s product. Yet Tme BASIC excels in 
specific areas that remain untouched by the 
more popular products. 
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True BASIC's 
command-driven 
editor splits ttre 
screen into the 
program window 
and one in which 
you enter 
commands. The 
editor can display 
all instances of a 
particuiar string 
and can perform a 
global change with 
user confirmation. 
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"WE'VE GROWN 
DEPENDENT ON 
PRIMETIME, TO 
MANAGE OUR 
TIME." 

-InfoWorid 

Effective time management. 
Your success depends on it. 

So when InfoWorid, the 
leading micro 
computer news- 
paper, endorses a 
time management 
software package, 
it’s time for a 
closer look. 

Need another witness? 
PRIMETIME™ is "A better 
way to manage time," says 
PC Magazine. "Quite an 
attractive package. Buy it." 

PRIMETIME is 
a ptersonal project 
and activity mana- 
ger. It blends to- 
gether the most 
essential planning, 
scheduling and organization 
tools into one powerful action 
management resource. 

PRIMETIME actually en- 
courages you to get things 
done. You'll show up pre- 
pared and on time. And that 
will make you successful. 

Call for a FREE Demo Disk, 

or see your local software 
dealer today. 

1 - 800 - 777-8860 

Extension 107 

PRIMETIME SOFTWARE INC, P.O. Box 27967 
Santa Ana, CA 92799 714/ 5S6-6816 
Suggested retail price S99.95 
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ir competition is good for the consumer, 
then Borland's introduction of Turbo Ba- 
sic, Version 1,0, in early 1987 seemed a 
godsend. By adding a number of features 
not available in the market leader. Micro- 
soft QuickBASIC 3.0, Borland added fuel 
to the BASIC wars, thus forcing Microsoft 
to improve its product. 

Among the enhancements offered by 
the $99.95 Turbo Basic 1 .0 were a number 
of important language extensions; added 
were long integers, binary file access, re- 
cursion. and fast screen printing. Equally 
important for many people, Turbo Basic 
programs automatically (and convenient- 
ly) accommodate a math coprocessor if 
one is present. Although QuickBASIC 3.0 
can support a coproces.sor, creating pro- 
grams to include that feature is cumber- 
some. 

All innovations aside. Turbo Basic 1 .0 
was excessively buggy. Several months 
after its release. Borland quietly began 
shipping Version I . I , which fixed a num- 
ber of these bugs at the same time that it 
added a few new features, such as support 
for Hercules graphics. 

Like QuickBASIC, Turbo Basic 1. 1 in- 
tegrates a full-featured program editor with 
in-memory and on-disk compilation. Pull- 
down menus are used to manipulate the 
editor and for setting the various compiler 
options. True to its name. Turbo Basic will 
compile a program in memory very quick- 
ly. And because Turbo Basic does not re- 


quire a separate link step when compiling 
to disk, that process is also extremely 
fast — much faster than with Quick- 
BASIC. Eliminating the linker, however, 
makes it more difficult to incorporate ex- 
ternal asserrtbly language routirres within 
a Turbo Basic program. 

One very nice touch is Turbo Basic's 
ability to automatically resolve forward 
program references. With all versions of 
QuickBASIC, DEF FN functions must be 
defined before being referenced in a pro- 
gram; that is, the function definition must 



Turbo Basic 1.1 

Borland International. 

1800 Green Hills Rd.. 

Scons Valley. CA 
95066; (408)438-8400. 

Ust Price: $99.95 
Requires: 384K RAM. 

DOS 2.0 or later. 

In Short: Turbo Basic 
provides a modest periormance improvement 
over QuickBASIC in several areas — most 
notably in math — but falls behind m overall ease- 
of-use arid program debugging. Regrettably. 
Borland has banished hopes for later upgrades 
by cancelling the release of Version 2.0. 
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be physically positioned near the begin- 
ning of the source text. Turbo Basic does 
away with that requirement by scanning 
the program twice as it compiles. 

As important as Turbo Basic l.l is, 
most of the advantages it had over Quick- 
BASIC all but disappeared when Quick- 
BASIC 4.0 was introduced. Indeed, if we 
had to compare Turbo Basic 1 . 1 with the 
latest QuickBASIC, there would be no 



The Turbo Basic 
editing 
enviriximent 
features a classic 
IVordSfar-like 
editor and uses 
puil-down menus 
to control all of its 
compile and 
system functions. 
Customizing the 
color combinations 
is but one of Turbo 
Basic's many 
configuration 
options. 
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Nosv Get 386 System Paformance At A 286 System Price. 



It just doesn’t make sense to buy 
another 286-based personal 
computer. 

Not since we created the 386' SX micro- 
processor. Now pu can buy a 386 SX-based 
system for the price of a 28^based system. 
And iiwest in the future, not in the past 
386 SX makes it easy to make the move. 


It’s one hundred percent compatible with the 
286. So all pur software moves with pu. And 
it’s one zillion percent better. Because it runs 
all the new 386 software, too, which the 286 
can’t 386 SX Ask for it the very next time pu 
buy a computer. 

386 SX Now’s the time 
to make the move. 


Intel 


Need to know more about 386 SX computers!' Call t-800-722-7772 ext 3M2 and well send you an infitrmatiie oivnieu’ 


W>n*indraurtii<lM«t(irpnnUiiB latdnirr]|Mr(nlir*ikfa»fka<tnicl( utpiintWB 0909 Iflirl CocpanUon 
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contest. Especially in terms of its debug- 
ging environment, QuickBASIC 4.5 is 
clearly superior. 

Unfortunately, as we went to press we 
received word that Borland has halted de- 
velopment of Turbo Basic 2.0. While Ver- 
sion 1 . 1 will continue to be fully support- 
ed, present users cannot expect any further 
upgrade of the product any time in the near 
future. 


Watcom BASIC 

by Ross M. Greenberg 


Watcom BASIC’s graphical inter- 
face — yes, graphical interface — is what 
really makes this $250 compiler/interpret- 
er horn Watcom Products stand out. It 
uses the GKS (Graphical Kernel System) 
standard developed by both the Interna- 
tional Standards Organization (ISO) and 
the American National Standards Institute 
(ANSI). This is one powerful standard — 
there’s not much you’d want to do with 
graphics that can’t be done in Watcom 
BASIC. 

An important consideration is Wat- 
com’s ability to create device-independent 
GKS-conforming programs. A program 
you write to display an image on your 
EGA can be used to output the same image 
to your plotter or laser printer without any 
programming changes. Any device depen- 
dencies (such as resolution, aspect ratio, or 
number of colors available) are handled in- 
ternally by the graphics kernel. By simply 
changing the letters CGA to EGA, for ex- 
ample, I was able to run a Watcom graph- 
ics demo in the higher resolution with no 
other coding changes. And the circle it dis- 
played on my EGA monitor is just as much 



Watcom BASIC 
Watcom Products. 415 
Phittip St.. Waterloo. 
Ontaho, Canada N2L 
3X2: (519) 886-3700. 
Uat Price: S250 
Rwquiree: 2S6K RAM. 
DOS 2.1 or later. 

In Short: Watcom 



BASIC's graphical user interface is what makes 
tNs compiler interpreter really stand out. Some 
quirks and potential conversion problems plague 
the system, but its ample documentation will 
aid both die experienced and the novice 
programmer. 
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<^iniiin| of file) 

t innai basic deki pbogrmi 


Thik fruyr«ii rtr<u)$ the « frun the IcmiiMil 
gener«tes < ctlendar for that year. 


jptiun have 1 

daU 31. 28. 31, 30.31.30. 31, 31. ». 31.30. 31 

din (iagstat1oiit)D((12) 

ftil read layi.Iidtuiilh)' 

dm C«leiMldr>:(12.6.7) 

iuu|> 

liriiit "Please enlcr uut|)ut file.' 

print "t.e. 'printer' for the printer, 'terainai' for the screen. 
print " 'quit* Lo slop.*' 
ii«Mt wtS 

if wil$ - 'quit’ Ihcii quit 
upeii 13. tut$. uvlpat 

input "Please enter year for calendar: ". new year/ 
print 13. chr$(12) 

print I3. lab(Z5}:'C4leiid<u‘ Pur The Tear’: mjiiear’/. 
calender (15,1,2S569) UnlCOI Basic K/MS 

riiPgt 2:Pgi 3;Lt 1:L1 SUlns 6:LDc] 7:Selcct/Dcsclect BiCut BtScrn/Cwl 10:Hclp 


The Walcom 
BASIC editor is full- 
screen, allowing 
you to cut and 
paste either in a 
command mode 
or through 
direct cursor 
manipulation. An 
undo function 
allows you to erase 
any changes made 
tothecunentline. 


a circle on my plotter, even though they 
have different aspect ratios that, if not han- 
dled properly, can make a circle look like 
an oval. 

Watcom BASIC’s editor functions ei- 
ther in line mode or in full-screen mode 
and includes an undo function that allows 
you to erase any changes made to the cur- 
rent line. 

The function keys are used for most 
editing functions — for instance, one 
brings up a help screen that displays a list 
of commands and any function key assign- 
ments you may have made (only Alt-func- 
tion key combinations may be redefined). 
Personally, I prefer using my normal text 
editor, as I already know its command set. 

SOME ODD FEATURES 

Watcom has some odd ideas about how 
people program in BASIC; its version is 
sensitive to case in variables — that is, 
VARIABLES is not the same as variables. 
Although programming languages like C 
provide the same level of frustration due to 
case considerations, the compiler in these 
languages generally won’t let you get 
away with programming case errors. Wat- 
com BASIC does let you get away with it; 
this can lead you to waste a substantial 
amount of time trying lo debug code that 
should work but doesn’t because of a sim- 
ple case error. 

Although the dialect’s command set is 
rich and powerful, don’t expect to be able 
to painlessly convert your code from other 
BASICS to Watcom BASIC. Many BA- 
SIC programmers, for instance, are used to 
the intrinsic function STR$(numeric_vaii- 
able) returning the ASCII string represen- 


tation of the value of numeric-variable. 
Not in Watcom. STRSO is a function 
much like the more traditional MIDSO 
function, and the function VALUESO is 
used in its stead. 

You’ll really have to sit down and study 
the manuals to get acquainted with these 
differences and to gel the most out of the 
product. Fortunately, the manuals are 
among the best BASIC manuals I’ve 
seen — clearly written and well organized 
and indexed. Beginners will also find them 
to be good learning tools. 

Walcom BASIC does have some prob- 
lems to watch out for; when you exit from 
the interpreter, for example, the screen 
characteristics are not always reset to what 
they were before you started. The installa- 
tion program was also unable to run lo 
completion, owing to a missing label in the 
1NSTALL.BAT script file. And, perhaps 
because of the device independence, I 
found the screen output to be a little slower 
than I had hoped for. 

These quibbles aside, the combination 
of graphics capabilities, device indepen- 
dence, and useful command set, along 
with its editor and well-written manuals, 
makes Watcom BASIC a nice package for 
both experienced and inexperienced pro- 
grammers. ■ 


Ross M. Greenberg is a frequent contribu- 
tor to PC Magazine imd has been pro- 
gramming in C, BASIC, assembly lan- 
guage, and other languages since 1970. 
Stuart R. Greenberg is a senior program- 
mer at PC Labs. Dean Hannotte is a data- 
processing consultant with more than 20 
years of experience on mainframes, mini- 
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EDITOR'S CHOICE 


• Microsoft BASIC 6.0 

• QuickBASIC 4.5 


With BASIC languages more 
affordable than ever, there’s no 
reason to turn to the GW-BASIC 
supplied with your PC for anything 
but the simplest programming tasks. 
And the combination of QuickBASIC 
4.5 and Microsoft BASIC 6.0 is 
simply the most powerful BASIC 
development environment presently 
available. Between QuickBASIC’s 
intelligent editor and wealth of 
debugging features, nothing else even 
comes close for simplifying a 
programmer’s job. 

Perhaps even more important are 
the innovative features Microsoft 
continues to add to the language. The 
current versions, for example, offer 
TYPE variables and arrays to help the 
programmer organize diverse data 
into a single entity. Equally important 
I are QuickBASIC 4.5’s support for 
multiple-module programs, an ea.sy 
' interface to assembly language 
routines, and an extensive on-line 
] help system. It’s also great for 
beginners, and — with more and more 
people becoming interested in 
programming for OS/2 — Microsoft 
BASIC 6.0 is the only language for 
developing OS/2 programs. 

Hedge Systems’ PopBASIC is a 
pop-up BASIC interpreter — an 
unusual concept to begin with, but 
one that is carried out with finesse. 
When you consider the program’s 
ability to quickly and easily create 
pop-up TSRs, combined with its 
overlay capabilities and low price, 
PopBASIC deserves an honorable 
mention. 


computers, and PCs. Don Malin is vice 
president of Crescent Software in Stam- 
ford, Connecticut, which publishes tools 
and add-ons for compiled BASIC. He has 
been programming for 12 years. Jay Mun- 
ro is a staff programmer at Crescent Soft- 
ware. Ethan Winer is a contributing editor 
of PC Magazine arul has been program- 
ming in BASIC and assembly language 
since 1981. He is also president of Cres- 
cent Software. 



Don’t allow your excellent 
review to fade away like a 
golden oldie. Ziff-Davis can 
print custom-designed article 
reprints* to keep your product 
at the top of the hit parade. Gall 
today for information: Jennifer 
Locke, Reprints Manager, 212- 
503-5447. 

•minimum quantity 500; 3 to 4 weeks delivery. 
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Sometimes, you 
just can’t copy 
an original. 


With over 500,000 
installations worldwide, 
Carbon Copy Plus™ is the 
leader in remote PC commu- 
nications software In fact. 
Carbon Copy Plus is used by 
twice as many people as 
any other remote software 
Why? Because Carbon 
Copy Plus is ideal for remote 
support, troubleshooting 
and training. With it, you 
can fix software problems 
over standard telephone lines 
from any remote location. 
The result is substantial 
savings in travel time 
and expense 
Carbon Copy Plus lets 
you access and control a 
remote PC to train a user or 



remote PC to train a user or 
collaborate on a project. 

Both users view the same 
screen and keyboard input. 

Its unique universal 
graphics translator, converts 
incompatible graphics for- 
mats. Original CGA and VGA 
graphics images can now 
be replicated as EGA and 
Hercules im^es. What an 
original idea! 

What’s more. Carbon 
Copy Plus has become the 
#1 support tool for 
businesses with multiple 
locations to manage 

Carbon Copy Plus. 

You can’t copy an 
original. 


Our name is Carbon Copy Plus, 
nothing else is remotely close. 



For more information call or write: 

Microcom Software Division 500 River Ridge Drive Norwood, MA 02062 617-551-1999 

CIRCLE 731 ON READER SERVICE CARD 

© Microcom, Inc. 1989. All rights reserved. Carbon Copy Plus is a trademark of Microcom Systems, Inc. 
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The 

LAN’s 

Helping 

Hand 



Now that remote-control 
software can work across 


by Frank J. Derfler, Jr. , and Pamela Watson 


a LAN, it can help 


To paraphrase Shakespeare, some are bom teachers, 
some achieve teaching, and some have teaching thrust 
upon them. PC managers and technical support people 
often fall into that latter category of teachers. Until re- 
cently, these often-reluctant instmctors usually had to 
travel to the far comers of the organization, using “hov- 
ering over the shoulder" or “let me use the keyboard" 
modes of operation to aid their erstwhile pupils. 

Now that remote monitoring and control software is 
available on local area networks, the task of such instruc- 
tors may be simplified. By linking the screens and key- 
boards of one “master” PC to those of one or more PCs 
across a network, LAN remote-control software provides 
the next best thing to being there. Whatever appears on 
the screen of the monitored station also comes up on the 
screen of the machine doing the monitoring; keystrokes 


software trainers and 
technical supports do their 
jobs. It’s also helpful 
for supervising employees 
and sharing resources. 
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sent from the monitoring machine affect 
the operation of programs on the moni- 
tored device. 

Besides aiding PC trainers and those 
who provide technical support, these 
LAN-based remote-control products can 
be used for demonstration, to monitor job 
performance, to aid in the sharing of net- 
work resources , and even to help groups of 
people work together more efficiently. 
The link configuration these packages es- 
tablish, coupled with the features that they 
provide, determines which applications 
they are best suited for (see topology dia- 
gram). 

NEW TWIST 

Remote-control software itself isn’t new. 
Programs that let one PC remotely control 
another PC over a telephone line and mod- 
em — such as Carbon Copy, Close-Up, 
pcAnywhere, and Remote — have been 
available for years. The companies mar- 
keting these products compete hotly, and 
the list of features these programs offer 
grows and grows. 

Remote-control software that works 
across a LAN, however, is relatively new. 
Brightwork Development’s NETremole 
has roots that are several years old, but the 
copy of Close-Up/LAN we received was 
the fust shrink-wrapped package Norton- 
Lambert shipped. R21AN, from Crosstalk 
Communications, is just as new. 

'The fact that these products are in an 
undefined market shows in their lists of 
features and in their prices. Some pro- 
grams (like Norton-Lambert’s Close- 
Up/LAN), provide a long list of features 
and interesting user interfaces, while oth- 
ers (like NET remote Plus) do their job with 
few frills. Most serve an entire “network” 
or server for one cost, but Close-Up/LAN 
is priced according to the number of users. 
As we discussed these products with their 
designers, it became clear that no one is 
sure what new applications will emerge or 
how the packages should be priced. A dose 
of competition in an active market will 
provide a lot of insight. 

The pricing of these products varies 
wildly. Some companies, for example 
Fresh Technology Gtxxip, are literally giv- 
ing their software away at less than $2(X) 
per file server. In comparison. Crosstalk 
Communications charges slightly under 
$800 “per network” for its product. Per- 
haps companies that are selling packages 
at low prices still think that most local area 
networks have two or three users, but an 
ongoing PC LAN Labs survey of our read- 
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ers with networks based on Novell’s 
NetWare shows that 33 percent of the sur- 
veyed networks have more than 50 users 
on a single server. 

LAN managers keep their jobs accord- 
ing to the success of their network and the 
products that are running on it. They un- 
derstand the importance of technical sup- 
port and they will pay for it. It is nahiral to 
wonder how much support a company can 
provide for a technically sophisticated 


A daisy-chain 
connection takes place 
when a PC that’s being 
monitored by one or 
more stations 
assumes the 
monitoring role and 
links to another PC 
with one or more 
established monitors. 


software product when it sells the product 
for only $200 per network. 

ON SPEAKING TERMS 

As with all software, terminology within 
LAN-based monitoring and control pro- 
grams varies with the designer and the 
company. The terms companies use to de- 
scribe the monitoring and monitored PCs 
vary from the clear-cut to the ridiculous. 
Host and viewer, host and caller, and lis- 
tener and caller are common; host and lis- 
tener refer to the station being monitored, 
while viewer and caller refer to the moni- 
toring machines. The terms master and 
slave, used in D-Link Screen Monitor, 
may be objectionable to some would-be 
users. 

The multiple connections (many-to- 
one, orone-to-many relationships — again, 
see topology diagram) available through 
these packages are unique to networked re- 
mote-control products. They provide a de- 


gree of flexibility that the RS-232C-based 
programs they sprang from can never 
match. In a classroom, for example, the 
one-to-many arrangement allows one in- 
structor to view many students’ work, and 
the many-to-one capability provides a way 
that the students can all watch an instmc- 
tor’s demonstration on their own monitors. 
Many of these products are capable of 
multiple sessions, which means that any of 
these activities, or merely several one-to- 
one sessions, can occur at the same time. 

A daisy-chain coruiection takes place 
when a PC that’s already being monitored 
by one or more stations simultaneously as- 
sumes the monitoring role and links to an- 
other machine with one or more estab- 
lished monitors. The screens of all the 
monitoring machines show the same dis- 
play, but in reality it is the screen image re- 
played by an interim machine playing both 
the host and monitor roles. This capability 
is particularly useful for expanding a class- 
room or software demonstration beyond 
the 16-monitor limit of some of these prr> 
grams. 

APPLICATIONS/IMPUCAT10NS 

Like a telephone, two or more PCs or 
workstations must be on-line with the 
LAN-based monitoring and control pro- 
gram in order for either passive or aggres- 
sive viewing to take place. If your tele- 
phone is not plugged in, obviously it will 
not ring. 

By “plugging in” to another PC or 
workstation, one person can instruct an- 
other in a particular program or help him or 
her through a procedure. Typically, the 
two people would talk on the phone and 
work on their screens at the same time. 
The instructor or troubleshooter would 
demonstrate the action or procedure by re- 
motely controlling the student’s program, 
CPU, and peripherals and explain the ac- 
tions as they happen. Some packages in- 
clude an on-screen “chat” feature that lets 
the two stations exchange typed notes in a 
pop-up window. 

The one-to-many/many-to-one rela- 
tionship is essential for organizations re- 
quiring traditional classroom settings, but 
not all products provide it. Close-Up/LAN 
and The Network Eye offer the most flexi- 
bility, allowing users to sign on as both 
monitored and monitoring network nodes. 
NEJremote and R2LAN both offer only 
one-to-one relationships, but do allow for 
multiple sessions. 

The many-to-one connection these 
packages provide can also be used for su- 


EH PC MAGAZINE OCTOBER 31. 1989 









CIRCLE 288 ON READER SERVICE CARD 


See I sM COMDEX Las \ eiias Hilton IISI.IJ 


Before buying a LAN, take a 
hard look at your 
company's needs. 

Then take a look at the \ 
Logical Connection. 

It could be all the 
netvrrork you need. i'mjss 
A peripheral sharing device. 
Simple and affordable. No 
cards. No file server. No node 
disks. Just your equipment, 
logically connected for econ- 
omy and ease of use. 


Connect up to six PCs on 
each Logical Connection. 

To lasers. Printers. Plotters. 
Modems. Switch from one 
device to another from any 
connected PC. Pop up the 
on-screen menu, and it's done. 

Link as many as 45 
Connections to 
really expand 
your connectivity 
power. Up to 225 
users sharing 


those costly peripherals. 

^ r Make the logical 

MENU ’ choice. Network 
DRIVEN ^ without a network. 

For as little as $700. 

From the makers 

of Fastback Plus. 


All the network 
most users need. 


Fifth 

Generation 

SySTEMS, INC 


Call for details on our Corporate /Dealer Evaluation Program 

Fifth Generation Systems, Inc. • 11200 Industriplex Blvd. • Baton Rouge. LA 70809 • (800) 873-4384. (504) 291-7221 
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pervision. For some people, this usage of 
these products calls to mind all sorts of Or- 
wellian nightmares of unseen monitors 
watching every keystroke. Indeed, some 
programs enhance the idea by using such 
terminology as “covert monitoring” and 
“masters, workers, and slaves.” 

REALITY CHECK 

The reality of the situation isn't quite so 
sinister. First, the station being monitored 
must load a TSR program before any mon- 
itoring can take place. All of these pack- 
ages, except for D-Unk Screen Monitor, 


In addition to all 
the other functions 
they provide, many 
of these LAN-based 
remote-control 
programs let you 
take advantage of 
networked equipment 
that isn’t occupied 
at the moment. 


let the user set a password that the would- 
be monitoring station must use. Most of 
these programs, including MicroNet’s 
LANShare, D-Link Screen Monitor, and 
DCA’s R2LAN always provide either a vi- 
sual or audio signal when monitoring be- 
gins. However, it is true that a person with 
the benefit of a lot of computer experience 
could use several of these programs to set 
up a remote monitoring system that would 
be quite invisible to an inexperienced com- 
puter user. 

Finally, in addition to all the other func- 
tions they provide, many of these LAN- 
based remote-control programs let you 
take advantage of networked equipment 
that isn’t occupied at the moment. With 
LAN-based remote-control software, you 
can use the Postscript laser printer in the 
accounting department, the high-speed 
modem in the technical laboratory, and the 
33 MHz-386 of the power user who is on 
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Programs offering remote 
monitoring and control 
services across a LAN can 
be used in a number of 
different configurations. In 
general, one-to-one 
connections are ideal for 
Individual instruction and 
troubleshooting, while one- 
to-many and many-to-one 
configurations are better lor 
classroom-based training 
and for supervision of 
employees by management. 
Not all packages provide all 
configurations. 


One-to-One 

Technical support 
Instruction 
Sharing equipment 


LAN REMOTE CONTROL: TOPOLOGY OPTIONS 


MonHored PC 



Monitoring PC 


One-to-Many 

Classroom teaching 
Sutxirdinate supervision 


vacation — and never leave the comfort of 
your own office. People who manage data- 
base programs particularly seem to like the 
idea of remotely starting one fast computer 
on the job of indexing a data-base while 
keeping their own machine available for 
other functions. 

GRAPHIC UMITATIONS 

All of the programs reviewed here can 
transfer screens created by programs in the 
text mode, regardless of the type of moni- 
tor used to display the text. When pro- 
grams actually operate in the graphics 
nuxle, however, the transfer pnxess be- 
comes a lot more complex. 

Graphics screens contain exponentially 


more data than do text screens. Many fac- 
tors — including how often the TSR sam- 
ples the screen buffer of the monitored sta- 
tion, the amount of degradation acceptable 
to the performance of the monitor^ sta- 
tion, the transmission lag-time acceptable 
to the screen of the monitoring station, and 
how much and how often the graphics dis- 
play changes — affect the ability to transfer 
graphic images between two machines in 
real time. Some of the packages we re- 
viewed, like The Network Eye, don’t even 
attempt to transfer graphic screens. Most 
of the packages we looked at can success- 
fully handle EGA screens, but even those 
that claim to handle VGA screens, like D- 
Link Screen Monitor and LANShare, have 
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Monitoring PC A Monitorod PC B 
Monitoring PC A 


Monitoring PC A 


Many-to-Many 

Extending a many-to-one 
application beyond the single 
monitored PC connection limit 
Workgroup computing 
Resource sharing 


Monitoring PC B 


Monitoring PC A Monitored PC A 


Monitoring PC B Monitoring PC B 


only limited success. This is a tough tech- 
nical problem that hasn't been solved yet, 
but companies like Crosstalk Communica- 
tions say they are hard at work looking for 
an answer. 

To test how fast these programs could 
transfer both graphics- and text-based 
screen updates, among other things, we 
subjected the seven programs to a test suite 
devised by PC LAN Labs. 

Items tested include the performance 
degradation a monitored station suffers 
from the background activities of the TSR 
monitor program , the time needed to trans- 
fer the change of just one character on the 
screen, and a measure of the amount of 
network traffic generated when just one 


character changes on the monitored 
screen. We also tested for the transfer of 
uncommon characters and events, like the 
ability of the monitoring stations to detect 
when the speaker on the monitored PC 
beeps. 

One area of significant technical differ- 
ence between these programs showed up 
in the amount of traffic they generate on 
the network. 

Some remote control packages, like 
Artisoft’s The Network Eye, send the con- 
tents of the monitored machine's entire 
video buffer across the network several 
times a second whether any character 
changes occur or not. Other packages, 
such as Norton-Lambert’s Close-Up/LAN. 


will send characters across the network 
only when there is a change. 

This difference in design means that 
one package might generate 40 network 
packets in a minute, while others generate 
more than 40,000 packets to do the exact 
same job. Whether you will actually notice 
the difference in terms of network per- 
formance depends on how busy your net- 
work is with other tasks. On Ethernet, 
ARCnet, and Token-Ring Network ca- 
bling systems, for instance, you could 
have many of these stations regularly 
dumping their entire screen buffers and not 
consume even 2 or 3 percent of the cable’s 
total capability. However, on other, slow- 
er cabling schemes, this network load 
would be a significant detriment to the sys- 
tem's overall performance. 

We tested and reviewed seven LAN- 
based remote monitoring and control pack- 
ages with a wide range of capabilities, fea- 
tures, and prices. No single program is 
perfect for all situations, and no program 
has all the options available — although 
Norton-Lambert’s Close-Up/LAN comes 
close. These programs are valuable, but 
you’ll need to shop carefully to match the 
needs of your organization to the available 
feature sets. 


Close-Up/LAN 

All reviews by Patricia A. McGovern 


The most complete and flexible of the 
LAN remote control and monitoring pack- 
ages we reviewed, Close-Up/LAN is more 
than just a screen-monitoring program. 
Running with equal efficiency on local 
area networks ba^ on Novell’s /VerWare 
and NetBIOS, the $795 (for eight users) 
version of this package from Norton-Lam- 
bett Corp. features extremely robust re- 
source-sharing capabilities. 

Close-Up/LAN allows users to engage 
in every combination of multiple-station 
monitored and monitoring operation; one- 
to-one, one-to-many, many-to-one, and 
many-to-many connections are all avail- 
able. 

It lets users establish themselves on 
both the giving and receiving ends of 
shared resources and support. With it, a 
viewer (as the package terms the user who 
does the monitoring or controlling) can be 
in the middle of helping someone with a 
software problem and request help from 
another user without having to exit the pro- 
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Before you invest in a networii, 
give a little tfaon^ to the size of its RAM. 


Caution: Most networks gobble up huge amounts of 
RAM. So much RAM, in fact, you might not be able to run 
important application programs... such as word processors, 
databases and spreadsheets. 

Artisoft’s LANtastic changes all of that. 

LANtastie’s Network Operating System uses an amaz- 
ingly tiny amount of RAM— less than 40K on a server and 
under 12K on a workstation— the smallest RAM of any 
network! 

Yet LANtastic still delivers DOS 3.1 file and record 
locking. E-mail, two levels of security, audit trails, multiple 
printer sharing, file and program sharing, CD-ROM support, 
NETBlOS-compatibility and much more. 

And with LANtastic, you don’t need an expensive dedi- 


cated server. Or hours of expensive installation. Or days of 
costly training. 

Best of all, you can build your network around 
LANtastic’s hardware and software for as little as $260 per 
node. Or run the Adapter-Independent version of LANtastic’s 
software on other manufacturers’ adapters. 

^ No wonder PC Magazine pre- 

sented their presti- 
gious Editor’s Choice Award to LAN- 
tastic over Novell ELS and TOPS. 

And Byte Magazine gave it their Award of Dis- 
tinction. 

Call 602-293-6363 today and find out how a 
tiny RAM can forever change the way you link. 




ARTISOFT LANtastic™ 

Revolutionizing Connectivity 
CIRCLE 254 ON READER SERVICE CARD 
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Close-UpILAN, from 
Norton-Lambert Corp., 
has pop-up manus that 
provide excellent 
flexibility during setup. 
The package, vrhich 
costs $395 lor two 
users and $795 for 
eight users, allows 
virtually any 
combination of 
host guest 
relationships. 


gram and run a separate host (the pack- 
age’s term for a station being viewed or 
controlled) software module. This giving- 
and-receiving capability also allows users 
to exceed the package’s single-station limit 
of 1 6 connections by daisy-chaining. 

Close-Up/LAN runs on either the No- 
vell IPX or the NetBIOS network transport 
protocol. During installation, the prrxluct 
examines the network and decides which 
protocol is available, so you don’t have to 
specify the drivers the package should use. 
Support for Close-Up/LAN begins with ex- 
cellent documentation and continues with 
a technical support hotline. 

Close-UpILAN's Viewer program is a 
TSR that takes from 66K to '78K of RAM 
on a NetWare IPX network and from 86K 
to 98K of RAM using NetBIOS. You can 
hotkey in and out of Close-Up/LAN from 
any application; its pull-down menu dis- 
plays the available hosts. 

As a viewer, you have access to the re- 
sources of up to 16 PCs running the Host 
TSR. If you need to use the 386 machine 
and modem down the hall, you can easily 
connect to them as long as they’re on the 
network, signed in as hosts, and give you 
permission. Close-Up/LAN is especially 
good at sharing the printers connected over 
wide area networks, allowing you to have 
multiple printing locations working simul- 
taneously. 

Whether the viewer is using the re- 
sources of a remote host or aiding a host in 
using software, the viewer-host connec- 
tion can be made without disrupting the 
work at the host station. The host operator 
receives a beep when a viewer connects, 
but the screen and keystrokes on the host 


machine don’t slow down an appreciable 
amount. For classroom purposes, the 
viewer’s menu includes features for dis- 
abling the keyboard and screen of the host. 
The viewer’s menu also allows you to 
switch back and forth between hosts easily 
and to end the connection between all or 
some specific hosts. 

DEFENDING PRIVACY 

With Close-Up/LAN, the host has the abili- 
ty to defend his or her privacy. Loaded by 
the host TSR (which occupies up to 53K), 
the host’s menu contains options to discon- 



S1.995. 

Requires: Host: 25K to 60K; Viewer: 66K to 76K: 
any version of Novell's NetWare. 3Com. AT&T 
SiarLAN, IBM PC Local Area Network: any 
version of Microsoft LAN Manager or other 
network operating system with IPX or NetBIOS 
services: DOS 2.0 or later. 

In Short; An impressive monitoring remote- 
control package featunng combinations of one- 
to-many, many-to-one, and many-lo-many 
relationships. The package is easy to install on 
either IPX or NetBIOS networks arxl has a long 
list of features. With near-seamless interaction. 
Oose-L/p LAN provides excellent r>etwork 
support arxj resource sharing with minimal traffic 
load on the r>etwork 

CIRCLE 606 ON READER SERVICE CARD 


nect viewers from the host PC, to require a 
password, and to set up a private mode so 
that only designated viewers can access the 
host PC. You can save these options 
through the host’s setup menu. As host, 
you have the power to initiate or temrinate 
the connection, so you can request help 
from a viewer instead of waiting for one to 
call. The host’s menu can also set up pa- 
rameters so that viewers can view the host 
PC’s screen but carmot use remote control. 
A total of 16 hosts can connect to one or 
mote viewers. 

The Dialog feature enhances Close- 
Up/LAN with its chat/communicale func- 
tion . Once a user, either a viewer or a host, 
initiates a connection to another viewer or 


Close-Up/LAN \s 
especially good at 
sharing printers 
that are connected 
over wide area 
networks, allowing 
you to have 
multiple printing 
locations working 
simultaneously. 


host, the Dialog option becomes available. 
Appearing as a 2-inch box on the screen 
(you can move it around if it appears in the 
way of the application you’re viewing), 
the chat box does exactly what you’d ex- 
pect, letting you converse without using 
the telephone. 

LEADER OF THE PACK 

Our performance test results confirm 
Close-Up/LAN’s “leader of the pack” po- 
sition, Like D-Link Screen Monitor and 
LAN Assist Plus. Close-Up/LAN samples 
the screen on the host machine and trans- 
mits only changes; it doesn’t flood the net- 
work with unnecessary data. With Close- 
Up/LAN, you can change the “time 
slice,” or sampling rate, of the host pro- 
gram. If the host’s screen doesn’t change 
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From programs that make 


□ 3'^" format available from ua. Specify 
when ordering. 

(S package Includes both 5V4'' and 3Va" 
disks. 

B 31 /a" format available from manufocturer 
by request. Call us for details. 

CP— copy-protected: NCP— not copy-protected. 

Ttmfour^lgitnumbernwetio each product 
l§ the pro<kict’etTEM NUMBER. PlMeere^r 
to thtenundter when ordering. Thankyou. 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers In our ads are current at press 
time. 


AMut ... NCP 

1332 DPageMaker 3.0 call 

Alpha Software ... NCP 

4103 BlAlphaWorksl.0 109. 

5104 SlALPHA/fourl.0 319. 



f.O-Caioatc a personal infomiation 
system, launch any DOS or Windows applica- 
tion Erom a single screen, ocate tutorials and 
hdp systems In other PC users, and mote. 


Ea^ to use widi or without a mouse . . . $89. 


Application IPchnIquaa ... - NCP 

1214 aPizazz Plus 1 .3 75. 

Aahton-lhta ... NCP 

4450 DdBASEIV 1.0 call 

1309 DMultlMale Advantage I1 1.0 .... 299. 

Autodaak ... NCP 

4519 DAutosketch 2.0 89. 

Bible Raaaaich ... NCP 

1464 □TheWord4.2f/<JVorN/V9 159. 

Bloc Publishing ... NCP 

4796 DPersonal Lawyer 2.0 39. 

4801 OPopDrop3.1 32. 

5414 OFastpak Mail 4.0 49. 

1447 OFormTool 2.01 55. 

4594 OForm Filler 2.0 89. 

Borland IntamaUonal ... NCP 

1527 DSuperkey 1.16 69. 

1498 BTurboC2.0 99. 

4330 HTurboC Prof. Pack 1.0 169. 

5335 DTurbo Pascal 5.5 99. 

4332 BTurbo Pascal Prof. Pack 1.0 169. 



Intuit ... NCP 

\slQmclan 3.0- Automate your personal or 
small business finances. to use beause 


it worb just like the paper check register 
you've always used. Establish budgets, 
generate finweial reports and more ... $39. 


4329 BTurbo Assembler & Debugger 1 .0 99. 

1525 BSidekick Plus 1.0 135. 

1526 BSprintl.0 135. 

1521 BQuanrol.O 165. 

1514 ElParadox3.0 call 

Bourbakl ... NCP 

4524 D1 DIR +3.0 49. 

Bridgaway Publishing ... NCP 

4386 □FastTrax3.9 35. 

BrightbllFRobatts ... NCP 

5408 DHyperpadl.O 89. 

Broderbund ... CP 

1434 DPrint Shop 2.41 39. 

1433 ISMemory Mate 3.01 ('WCP; 45. 

Central Point ... NCP 
5039 SIPC Tools Deluxe 5.5 fnew vers/onl 77. 

5038 DCopyllPCO.0 27. 

Chronoa Software ... NCP 

4387 BWho»Whal«When1.09 119. 

Computer Associates ... NCP 

4934 SlSuperCalo 5 1 .0 319. 

Corel Systems ... NCP 

5506 DCorel Draw 1.1 339. 

Crosstalk CommunIcaMona ... NCP 
2911 DRemoteri.l 109. 

2908 □CrosstalkXVI3.7 109. 

5611 DCrosstalk for Windovrs 1 .0 129. 

2909 nCrosstalkMK.ai.l 139. 

DacEasy ... NCP 

3208 □Ughtning4.82 39. 

1754 ODac Easy Light 1 .0 42. 

1748 DDac Easy Accounting 3.0 59. 

3209 □Lucid3-D2.0 59. 

Data Storm ... NCP 

4798 DPROCOMM PLUS 1.1 45. 

Delrina Technology ... NCP 

4325 ®PerFORM2.0 179. 

5th Generation ... NCP 
2762 DMace Utilities 5.0 (DOS utilities) . . 59. 

4688 OMaoe Gold 1.0 89. 

5504 SBrooklyn Bridge 2.1 72. 

3950 SFastback Plus 2.09 109. 

Fox Software ... NCP 
2233 BFoxbase Plus 2.1 Cs/ng/e user; . . 199. 


Foundation Ware ... NCP 

5505 DCertus 1 .0 fvacerne; $99. 

Funk Software ... NCP 

2228 □Sideways3.21 42. 

2229 SWorksheet Utilities 1.0 59. 

4479 □ Allways 1.0 85. 

5157 B Allways for Symphony 1.0 85. 

General Information ... NCP 

4118 BHot Line Two 2.1 49. 

Generic Software ... NCP 

2264 BBasic Home Design 3.0 35. 

4344 BGenericCADD Level 2 1.1 89. 

4584 BCADDStanerKit1.0('ihc/.LeM5/2; 109. 

2265 BGenericCADD Level 3 1.1 179. 

Great American Software ... NCP 

4880 OThe Accounting System 2.0 179. 

4879 □Payroll2.05 89. 

5159 □ Master Module 2.05 89. 

Harvard Associates ... NCP 

2324 BPC Logo 3.0 59. 

Hayes ... NCP 

2293 BSmartcom II 3.0 89. 

2295 BSmartcom III 1 .0 149. 

Hllgreevs Software ... NCP 

2323 DHyperACCESS/S 115. 

Individual Software ... NCP 

2415 BTyping Instructor Encore 2.13. . . . 19. 

2408 DProfessor DOS 2.51 27. 

Intuit ... NCP 

2426 BQuickenS.0 39. 

Javelin ... NCP 

2526 BJavelin Plus 2.03 249. 

Lord Publishing ... NCP 
5191 BRonstadt's Rnancials 1.01 145. 

Lotus ... NCP 

5417 □1-2-3 3.0 call 

5653 □1-2-3 2.2 call 

5134 BMagellanl.O 149. 

4131 BAgendal.0 275. 

2660 GFreelance Plus 3.0 345. 

2667 GSymphony 2.0 459. 

MECA ... NCP 

4529 BCheckwrite Plus 1 .0 29. 

2798 GManaging Your Money 5.0 119. 



Great American Software ... NCP j 
□ Tk ^coming Sysim 2.0-The new, top-rated j 
pacbge that includes three best selling j 
programs (Master Accounts Receivable, and 1 
Accounts Payable) and provides easy set-up i 
and operation $179. j 


For IBM Personal Computers exclusively. 


your paperwork easy, 


1 


Pcrsonics ... NCP 

SLojfc Unk 1. f-Ncw version! Get full 
dynamic linking and consolidation for your 
1 *2^ worksheets without upgrading to Lotus 
Release 3.0. Browse or cut and paste between 
worksheets S59. 



Microcom ... NCP 

2775 DCarbonCopyPlusS,! f2fec^.y . . 115. 
4651 DRelay Gold 3.0 149. 

Micrologic ... NCP 

2968 GTornado 1.0 55. 

Mlcrolytics ... NCP 

2734 □WbrdRnder4.0 39. 

2731 □GC)fer2.0CnewvBrs/on; 45. 

Microrim ... NCP 

2835 ®R;BASEforDOSfve/s/on2.t;. . , 489. 

5008 ®R:BASE Compiler 1.0 629. 

Microsoft ... NCP 

2860 □LearningDOS2.0 35. 

2899 □Windows286 2.1 69. 

2904 DWorks 1 .05 (with Checkwrite Plus) 99. 

2900 ®WirKlows386 2.1 129. 

2890 ®Muttiplan4.01 135. 

2901 □V\tord5.0 209. 

2856 ®Excel 2.1 (req. 80286/80386) . . . call 

2891 ®Project4.0 329. 

LANGUAGES 

5188 DQuickPascal 1.0 69. 

2894 □QuickBASIC4.5 69. 

2895 □QuickC2.0 69. 

5410 □QuickC2.01 w/Assembler 139. 

2800 BMacro Assembler 5.1 99, 

2847 HBaac Compiler 6.0 199. 

2859 BFortran Compiler 5.0 289. 

2853 BC Compiler 5.1 299. 

Monogram ... NCP 

2778 SOollars and Sense 3.1 105. 

Multisoft ... NCP 

4924 DSuperPC-KwikS.S 49. 

4925 DPC-Kwik Power Pak 1.3 79. 

Nantuctet Software ... NCP 

2970 SClipper fSt/mmer '87) 429. 

New England Software ... NCP 

3004 aGraph-in-the-Box 2.2 75. 

4337 nGB-Stat 1.5 159. 

Nolo Press ... NCP 

2982 □WillMaker3.0 35. 

5122 DForThe Record 1.0 35. 

North Edge Software ... NCP 

2987 DTimeslips III 3.4 169. 


Norton-Lambert ... NCP 

4928 DCIose-Up Customer 3.0 $135. 

4929 DCIose-Up Support 3.0 165. 

5420 BCIose-Up LAN f8 user) 529. 

On Thick Computer Sys. ... NCP 

5490 BDisk Manager 4.0 65. 

Owl International ... NCP 

3080 DGuideZO 143. 

Paperback Software ... NCP 

3142 GVP-Planner Plus 2.0 145. 

3138 aVP-Expert 2.02 145. 

Personics ... NCP 

3126 ®SeeMORE2.0 54. 

4328 aLook& Link 1.1 59. 

4384 □UftraviSion1.2 79. 

3124 aATBASE1.22 119. 

Peter Norton ... NCP 

3152 ENorton Commander 2.0 52. 

3146 ® Advanced Utilities 4.5 89. 

3153 SNorton Editor 1.3 45. 

4150 BDan Bricklin's Demo Prog. 2 2B ,109. 

Quarterdeck ... NCP 

3221 DExpanded Memory Mgr, 386 4.2 . 39. 

3220 DDESQView 2.24 79. 

4586 DDESQView 386 1.0 115. 

Reference Software ... NCP 

4396 BGrammatiklll 1.1 52. 

Revolution Software ... NCP 
4480 ®VGA Dimmer 2.01 ('screensaver) . 19. 

3254 BCruise Control 3.02 39. 

Rightsoft ... NCP 

4155 ®R(ghtwriter3.1 54. 

Samna ... NCP 

5148 DAmil.OA 129. 

Simon & Schuster ... NCP 

3314 DTyping Tutor IV 1 .0 33. 



Software Publishing ... NOP 
\EHarvard Qaphics I f2-Thc industry's best 
selling presentation graphics package because 
of its smooth integration of text, charts, 
graphics, drawings and high quality delivery 
of output $299. 

1 - 800 / 243-8088 


PC Connection 6S0M 

6 Mill Street 

Marlow, NH 03456 

SALES 603/446-7721 FAX 603/446-7791 


Softiogic Solutions ... NCP 

3546 DDisk Optimizer 4.01 $45. 

3542 DSoftware Carousel 3.0 55. 

Software Publishing ... NCP 

3495 aProfessional Plan 1 .02 59. 

3499 DPFSiFirst Publisher 2.1 79. 

4342 ®PFS:First Graphics 1.0 89. 

3478 ®PFS:First Choice 3.02 99. 

3496 ®ProfessionalWrite2.1 139. 

3493 aProfessional File 2.01 189. 

3482 ®Harvard Graphics 2.12 299. 

4669 ®Harvard Graphics Access. Pk 1 .0 299. 

4284 SHarvard Project Manager 3.0. . . 439. 

Spinnaker ... NCP 

4441 DResume Kit 1.29 25. 

4446 DS-in-l 1.15 39. 

4444 ®Splash1.0 59. 



Microlytics ... NCP 

nCOjer Z.0-T\\c original, affordable, simple, 
painless, quick, easy, and bst text-retrieval 
software package for IBM PC and compati- 
ble computers $45. 


Springboard ... NCP 

3534 ONewsroom Pro 1 .0 27. 

Symantec ... NCP 

4732 BSQZIPIus1.11 65. 

3427 SO &A Write 1.01 129. 

3412 SGrandview 1 .0 189. 

3425 004 A 3.0 219. 

3431 DBreaWrirougri Timeline 3.0 369. 

T/Maker ... NCP 

5540 BCtickArt Business Images 45. 

4185 BScrapb(X)k+ 1.0 85. 

TOPS ... NCP 

3724 BNetPrint2.0fsriareprirjfers) . . . . 119. 

3726 B'rOPS2.1 115. 

3725 TOPS Repeater (hehvork extender) 129. 
3720 Flashcard 2. 1 (Apple Talk network card; 

1 year warranty) 159. 

fueling Software ... NCP 

4190 Battery Watch 2.0 fa'/j^on/y) 35. 

3729 SLapLink Mac 2.0 (MaoPC transfer) 79. 

5179 SLapLink III 85. 

4891 SViewLink 1.0 95. 

3727 aDeskLink2.21 99. 

Thie BASIC, Inc. ... NCP 

3561 ®True BASIC 2.1 52. 

Vericomp ... NCP 

3765 ®SottBytes2.0 35. 



For IBM Personal Computers exclusively. 



ALL ITEMS SUBJECT TO AWLABILITY PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


to hardware that makes 

sierra On>Line ... CP Curtis ... lifetime 



Intuit ... NCP 

SQutcfen i.O-Slash the tiine spent on your 


tasb. Get the full picture with flexible, com* 
prehensive reports such as balance sheets, 


net worth statements and more $39. 


Volkswriter ... NCP 

5046 BNADlkswriter 4 fw/Correef G/ammarj 109, 
WordPerfect Corp. ... NCP 

3799 BWordPertect Library 2.0 75. 

3798 EWordPerfect Executive 1.0 145. 

3804 DWordPerfectS.1 265. 

3805 B WordPerfect Network 5.1 389. 

3806 Additona) Network Stations 5.1 ... . 89. 
WordStar USA ... NCP 

2825 DWordSiar Prof. Release 5.5 .... 229. 

6000 DL/pgrade to Re/ease 5.5 89. 

Wordtech ... NCP 

3810 DDBXLI.S 145. 

Xerox ... NCP 

4539 a Professional Extensions 1 .0 .... 399. 

3812 DVentura Publisher 2.0 call 

XTREECo. ... NCP 

4512 aXTREEProl.1 69. 

XYQUEST ... NCP 

4393 □XyWritelllPlus3.55 229. 


RECREATIONAUEDUCATIONAL 


Broderbund ... CP 

1413 DWhefe/World Carmen Sandiego? . . 25. 

1414 □Where/USACanmen Sandiego?. . . 25. 

1417 DWhere/Europe Carmen Sandiego? 29. 

4948 B JetFighter |ty Vfetoerfy^ 35. 

Electronic Arts ... CP 

5698 DAbrams Battletank 29. 

5699 Dlndiana Jones Graphic Adventure 35. 

4804 a Life and Death 35. 

4659 aChessmaster2100 35. 

5700 aCribbage/Gin King 42. 

Microprose ... CP 

4454 DF-IO Stealth Fighter 39. 

2725 DF-IS Strike Eagle 22. 

Microsoft ... NCP 

2858 DFlight Simulator 3.0 35. 

Mlndscape ... CP 

4897 nGauntlet 29. 

2752 BBalance of Power 1990 33. 

Parlor Software ... CP 
3159 DBhdge Parlor 2.3 49. 


3406 aThexder $24. 

4752 aGoldRush 25. 

4455 aLeisure Suit Larry II 33. 

4345 aKing'sQuestlVf'5t2kv©rstonj . . . 33. 

5695 aManhunter: San Francisco 33. 

4456 BPolice Quest II 33. 

3404 aSpace Quest II 33. 

Sp^rum Holobyte ... NCP 
3467 aietris fadd/cf/ng m/nd teased • • ■ ■ 24. 

4283 \Sfa\conlPJ (F-16 simulation) 32. 

5187 BVETTE! 32. 

Stone & Assoc. ... NCP 

3436 BMemory Master fages 2-6) 22. 

3435 aMyLetters.Numbers, Words ('2-6J 22. 

5231 aPhonics Plus 22. 

3439 □2nd Math fages 7- T6; 27. 

Sublogic ... NCP 

4653 DUp Periscope 25. 

3335 □JetfireQU/resCGAorEGAJ 33. 

Ihie BASIC. Inc. ... NCP 

3559 aAlgebra 3 with Workbook 39. 

3590 aPre<»lculus 39. 


3559 aAlgebra 3 with Workbook 39. 

3590 aPre<»lculus 39. 



ThieBASIQInc. ... NCP 
SlCet ready for back to school with Irue 
BASIC's winning stand-alone Algebra, 
Pre-calculus and Calculus programs. Av^ble 
without or with a companion Workbook. 
Each with ^Xbrkbook $39. 


HARDWARE 

Manufacturer's standard limited 
warranty period for items shown is 
listed after each company name. 
Some products In their line may 
have different warranty periods. 

AST Research ... 2 years 


1223 I/O Mini 2 C/S/P 89. 

1302 SixPakPlus 64k C/S/P 129. 

4107 RAMpage Plus 286 512k 419. 


4105 RAMpage Plus MicroChannel 512k 469. 

Central Point ... 1 year 
5042 Copy II PC Deluxe Option Board . . 115. 

Compucable ... 2 years 


1604 2-Position switch box 25. 

1605 3-Position switch box 35. 

Cuesta ... 1 year 


1 606 Datasaver 400 Watt ('power backup) 429. 


1681 Curtis Clip CC-1 $6. 

1686 Disk Holder DB-1 8. 

1718 3’^" Disk Holder DB-2 8. 

1704 Printer Stand PS-1 18. 

1713 Filtered SafeStripSPF-3 24. 

1678 Universe System Stand SS-3 25. 

1694 Emerald SP-2 36. 

1707 RubySPF-2f6ouf/ete; 

EMI/RFI filtered: 6 ft cord) 55. 

1708 Ruby-Plus SPF-2 Plus 

(w/FAX S modem protection) 65. 

DacEasy ... 1 year 
3211 Breakthru 286-8 (8 MHz 

accelerator) 225. 

3210 Breakthru 286-12 (12 MHz 

acceteratod 349. 

Epson ... 1 year 

V\fe are an authorized Epson Service 

Center. 

1906 FX-850 ('80 co/.. 264 cps, 9pin) . . . call 


1904 FX-1050|'f36co/.,264cps.9p/rd. . call 

5183 LQ-510(80co/.. leOcps, 24 p/nj. . 349. 
1930 LQ-850 (80 col.. 264 cps. 24 pin) . . call 
4117 LQ-950('ff0co/.. 220cps. 24 pin). . call 
1917 IQ-I050(136col..264cps.24pin) call 
4116 102550(136 col.. 333 cps. 24 pin) call 

5184 LX-810f80co/., f80cps. 9p/nJ . . . 199. 

1052 Printer-to-IBM cable (6 feet) 16. 

We carry a full line of Epson accessories 
and ribbons. Call us with your needs. 

5th Generation ... 1 year 

3952 Logical Connection 51 2k 529. 

4921 Logical Connection 1 Meg 659. 

Hayes ... 2 years 

2304 Smartmodem 1200 289, 

2305 SmartrrxxJem 1 200B (w/Smartcom II) 289 . 

2306 Smartmodem 1200B (hardMsre only) 259. 

2307 Smartmodem 2400 429. 

2308 Smartmodem 24006 (w/Smartcom II) 429 . 

2309 Smartmodem 2400B (hardware on/yi 399. 
Hercules ... 2 years 

2318 Graphics Card Plus 189. 

5120 VGA Card 189. 



Epson ... lyear 

iQ-510 ftirfler-Makes high quality 24 pin 
printing afkidable. Inclu^ push tractor and 
Epson's Gcdusive Smarthirk paper handling 
features standard. 180 cps draft, 60 cps LQ 
(12cpimodc) $349. 
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your micro more speedy. 


Intel ... 5 years 

4696 2400B Internal Modem $159. 

2352 2400B Internal Modem 2 249. 

5119 2400 Baud External Modem 179. 

2346 Inboard 386/PC w/1 Meg 599. 

4646 Inboard 386/PC Piggyback 4 Meg 1249. 
2339 Inboard 386/ AT (req. inst. kit) ... . 859. 
2338 Inboard 386/AT Installation Kit . .. . 139. 

4266 Above Board Plus 512k 419. 

4267 Above Board Plus I/O 512k 449. 

5336 Above Board Plus 8 2 Meg 869. 

5342 Above Board Plus 8 I/O 2 Meg . . . 899. 

4272 Above Board 2 Plus 512k 469. 

4339 Above Board Plus Piggyback 

'hI 2 Meg (upgrades to 6 Meg) call 

4275 Connection Coprocessor 769. 

4857 Visual Edge (improve the output of 

your HP LaserJet II) 449. 

MATH COPROCESSORS 

2375 e087(forlBM-PC&XJ) 89. 

2374 6087-2 (for8MHzd088CPU^s). . . 129. 

2368 80267 (tor 6 MHz 80286 CPU's). . . 135. 

2370 80287-8 (for 8 /WHz 80286 CPt./'s; . 199. 

2369 60267-10 (for PS/2 Models 50 & 60) 229. 
4750 80387SX rfor80386SX CPU’s;. ... 309. 

2371 80387 (for 16 MHz 80386 CPU's) . . 349. 


2372 60367-20 (for 20 MHz 80386 CPU'S)399. 
4121 80387-25 (for 25 MHz 80386 CPU's)A99. 



Epson ... lyear 

LXSlO Primer- A hi^ speed 9 pin printer 
perfect for the home, or as a second printer for 
the oSia. Includes SmartPark paper handling 


features. 180 cps draft, 30 cps l^Q {12 
cpimode) $199. 


Ken8ir>gton Microware ... 1 year 

2581 Masterpiece 94. 

2582 Masterpiece Plus 109. 

4972 PoNverfreelO 19. 

4973 PowerTree20 27. 

4974 PowerTree50 54. 

5697 Expert Mouse (Trackball for PS/2) . 115. 

Keytronic ... 3 years 

2537 101 Keyboard 99. 

4518 101 Plus Keyboard 99. 

Kraft ... 5 years 

2603 3 button Joystick 25. 

4292 3 button Jo^lck w/game adapter . 49. 

KYE International ... lifetime 
4127 Dyr\aMouseGM6*(w/Dr.Halolll). 49. 

4675 GM6000 Mouse {350- 7050 Up/; ... 59. 



Intel ... 5 years 

Inhard new life to your aging 

PC or XT system with its 16Mhz 80386 
processor and 1 Mb of memory standard. 
Optional 1, 2, or 4Mb piggyback expansion 


available $599. 


Logitech ... limited lifetime 

5464 Series 2 Mouse {C9 for PS/2’s; .... 65. 
4388 ClearCase Mouse {sena/on/y; 69. 

5151 HiREZ Mouse {C9; 85. 

5152 Mouse w/Paint Show {C9; 99. 

4297 ScanMan {hand rieW scanner; .. . 185. 

Magnavox ... 2 years 
4758 13" CGA Monitor {8CM575; 269. 

4760 13" Hi-Res Monitor (9CM053) . . . 369. 

4761 13" VGA Monitor {9CM062; 389. 

4762 13" VGA Monitor f9CM082; 449, 

Microsoft ... lifetime 

2870 Mach 20 {7 year warranty; 349. 

2897 Mouse with Paintbrush 109. 

2896 Mouse svith Easy CAD 125. 

2898 Mouse with Windows 286 2.1 .... 139. 
Mouse Systems ... lifetime 

2812 OmnlMouse (serial only: 1 yearwrty) 39. 

4306 PCMousell w/PCPaint+ 89. 

NEC ... 2 years 

4799 Multisync 2A A^on/for; 499. 

5085 Multisync 3-D Monitor 699. 

Orchid Technologies ... 4 years 
3069 Tiny Turbo 286 {acceterator board; 219. 
4765 Designer 800 VGA {360 X 480;. .. 249. 
4690 ProDesigner VGA {800 X 600;. ... 310. 
Pacific Rim ... 1 year 

5010 1.2 Meg External {/or PS/2’s; 215. 

5011 360k External 5V4" Drive 179. 

PC Power & Cooling Sys. ... 1 yr 


REPLACEMENT POWER SUPPLIES 
3202 Turbo Cool 150 {25° - 40° cooler) 129. 
3205 Turbo Cool 250 {25° - 30° coo/er; 169, 

3200 Silencer 150 {84% no/sereduef/on; 115. 

3201 Silencer 200 {69% noise reduction) 129. 

4514 Turbo Cool 375 299. 

1 - 800 / 243-8088 

■U M UaC PC Connection 650M 

5^^^ 6 Mill Street 

Marlow. NH 03456 

SALES 603/446-7721 FAX 603/446-7791 


Practical Peripherals ... 5 years 


3101 1200 Baud Internal Modem $69. 

3100 1200 Baud External Modem {m/ri/; . 77. 

4149 P/Link {extends par pnri/s/gna/; . . 109. 

3097 Microbuffer Inline {par print 

buffer/32k) 135. 

3103 2400 Baud Internal Modem 139. 

3102 2400 Baud External Modem 179. 

5285 2400 Baud External MNP Modem 

(Levels) 209. 

4542 2400 Baud Internal Modem for 

PS/2 229. 

Princeton Graphics ... 1 year 
3166 L)ltrasync{800 x 600max. res.;. . , 549. 

Quadram ... 1 year 

5143 JT-FAX9600 549. 


Safe Power Systems ... 2 years 


4561 Safe 250W {standby power b/fup; 249. 

4562 Safe 425W {standby power bkup) 369. 

4563 Safe 500W (standby power bkup) 495. 
SOTA TechrK>logy ... 2 years 

5107 Roppy Drive Controller {S/p; 99. 

5109 SOTA VGA/16 {w/fb256/f; 259. 

51 1 1 SOTA 286i- 12 (12 MHz accelerator) 299. 
5402 SOTA 386i-16 {76 MHz accelerator) 419. 
Targus ... lifetime 

4899 Nylon Laptop carrying case 55. 

4901 Leather Laptop carrying case .... 139. 

TheComplete PC ... 2 years 
4889 TheCompiete Hand Scanner 400 . . 159. 
5598 TheCompiete Half Pg. Scanner 400 189. 
4885 TheCompiete Answering Machine . . 219. 

4887 TheCompiete FAX 9600 429. 

5140 TheCompiete Page Scanner 549. 

Toshiba ... 1 year 

3684 T1000 Uptop (80C88. 6.4 lbs.). . . 669. 
3681 T1000 768k Memory Card 289. 


4856 T3100E Laptop {72 /WHz, 20 Meg; 2749. 
4958 T1600 Laptop {72 MHz. 20 Meg; . 3249. 


Video? ... 5 years 

3776 VEGA Deluxe {supports 640x480; 219. 
3778 VEGA VGA 259. 

4193 FastWrWeVSA (includes 256k). . . . 319. 

4194 VRAM VGA {/nc/udes256/r; 469. 



Kensington ... lyear 

Akusr-lakes mouse tedme^ogy a 
futriter wifo its unk|ue cigDfKxnic des^. 
McMng foe ball iristead (2 the whe^ mouse 
saves v^bfe desk space. Autormtk accebation 
gives smoofo&effoitiesscuisor control. . $115. 


For IBM Personal Computers exclusively. 
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Tools to power your PC. 


DRIVES 

IOMEGA ... 1 year 

2485 Bernoulli II Single 20 Meg Internal $767. 


5116 Bernoulli II Single 44 Meg Internal 995. 
2486 Bernoulli II Dual 20 Meg External 1659. 

5117 Bernoulli II Dual 44 Meg External 1969. 

4276 20 Meg Cartridge Tripak . . 169. 

5113 44 Meg Cartridge Tripak . . 249. 

CONTROLLERS (required) 

2499 PC2Card 169. 

2500 PC2B Card flboofabte card for 

P(yXT/AT) 229. 

2502 PC4 Card ffor PS/2 Mode/ 

50/60/70/80) 299. 

Mountain Computer ... 1 year 
2917 40 Meg Internal Tape Drive 379. 

2915 40 Meg External Tape Drive 479. 

2916 40 Meg External Tape Drive 

with Power Supply 569. 

5376 60 Meg External Tape Drive 

with Power Supply 1169. 

5616 150 Meg External Tape Drive 

with Power Supply 1495. 

5499 80 Meg Internal Tape Drive 519. 

5503 80 Meg External Tape Drive 629. 

5190 40 Meg Data Cartridges 

(pre~formatted) 35. 

Plus Development ... 2 years 

3105 Hardcard 20 Meg (49 ms^ 549. 

3106 Hardcard 40 Meg ^28 ms; 699. 

5164 Impulse 40 Meg Int. Drive (12 ms) 659. 

5165 Impulse 80 Meg Int. Drive ^72 ms; 879. 
5163 Impulse Controller (regu/red; .... 229. 

Seagate ... 1 year 


FREE PC7V* Hard Drive hstallatior) 
Tape with purchase of 20. 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
AT). Beta or VHS. 

2285 20 Meg Internal Hard Drive ST225 
(w/controller and cables. 65 ms) . . 289. 

2286 30 Meg Internal Hard Drive ST238 
fw/confro/ter and cadtes, 65 ms; . . 299. 


4554 40 Meg Int. HD ST251 -1(28 ms). $359. 
4624 80Meglnt.HDST4096(28ms) .. 619. 


TEAC ... 1 year 

4950 PC. XT 360k Drive (5’/*''; 79. 

4951 720kOT\ve(specifyXTorAT.3^/s'') . 79. 

4670 1.44 Meg Drive for XT 99. 

4326 1.44 Meg Drive for AT (/nc/udes6asfec/> 

softvmre utilities. 3^/1" copy prot.) . 119. 
Toshiba ... 1 year 

3650 AT 360k Drive *9 85. 

3649 AT 1.2 Meg Drivers’/!'; 99. 

4755 AT 1.44 Meg Drive 

includes Bastech so/hvare utilities) 119. 


MISCELLANEOUS 



CompuServe 


1676 

CompuServe Information Sen/ice . 

24. 


Cables ... lifetime 


1019 

Smartmodem-to-AT cable (9 feet) . 

. 15. 

1050 

Parallel Printer cable f75/50ef; . . . . 

. 19. 



Epson ... 1 year 

FX- 0^ Pnwicr-Fcature laden 136 column, 9 
pin dot-matrix printer. SmaitIWk mode loads 
single sheets without removing continuous 
form paper Prints 264 cps draft and 54 cps 
letter quality (12 cpi mode) call 



Epson ... 1 year 

iQ-Z5S0 Printer- A. full-featured 24 pin, 136 
column printer. Includes 7 built-in fonts, 
push traaor, and advanced paper handling. 
333 cps draft. 111 cps LQ (12 cpi mode), call 


DISKS 


All disks have a lifetime warranty. 

5V4" DS/DD Disks (360k) 

3291 Sony CIO d«/fs per box; 12. 

2789 Max^\ MD2’D (10 disks per box). . . 13. 
4192 Verbatim OataMe (10 disks per box). 13. 

5V4" DS/High Derisity Disks 
(1.2 Meg) 

3770 Verbatim Datalife^10d/s/cs per box;. 19. 

3292 Sony (10 disks per box) 19. 

2790 Maxell MD2-HDft0d«/(S per box; . 19. 
3V3" DS/DD Diskettes r720k; 

3297 Sony ^lOd/ste per box; 15. 

3772 Verbatim ftO disks per box; 15. 

2792 MaxeW (10 disks per box) 16. 

Vf 2 " DS/High<Denslty Diskettes 
(1.44 Meg) 

3298 Sorry (10 disks per box) 32. 

3773 Verbatim flOd/sks per box; 32. 

2793 Maxell ^10 disks per box; 32. 



Lord Publishing ... NCP 
^Rmstadt's Financials f.df-Quickly and easily 
aeate your own financial statements, 
budgets, and forecasts. With our graphics 
and menu driven on-line help, end your 
spreadsheet&template nightmares. . $ 145 . 


MEMORY 

3248 256k DRAMs (’720 nanosecond;. .. call 

3241 256kx9SIMMsf700nanosecond; call 

4366 1 Meg x 9 SIMMs ^700 nanosecond) call 

5510 1 Meg x 9 SIMMs ('80 nanosecond; call 

4705 1 Meg Chips (100 nanosecond) ... call 

OUR POLICY 

e we accept VISA and MASTERCARD only. 

e No surcharge added for credit card orders. 

• Your card is not charged until we ship. 

• If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U S.). 

• No sales tax. 

• AK U.S. shipments insured; no additional charge. 

• APO/FPO orders shipped 1 st Oass MaH. 

• International orders U.S. $250 mirtimum. 

• Upon receipt and approval, personal andcompany 
checks now clear the same day for immediate shipment 
of your order 

• COD max. $1000. Cash.cashier'scheck. ormor)ey 
order 

• 120 day limited warranty on al products.* 

• To order, call us Monday throu^ Friday 9:00 to 9:00, 
or Saturday 9;00 to 5:30. Mxj can call our busir)ess 
offices at 603/446-3383 Monday through Friday 9:00 
to 5:30. 

SHIPPING 

Note: Accounts on net terms pay actual sNpping. 

Continental US: 

• For monitors, printers. Bernoulli Boxes, computers, 
hard drives, and power backups, pay actual charges. 

for UPS 2nd-Day & Next-Day-Air. 

• For an other items, add $3 per order to cover UPS 
Shipping. For such items, we automaticaify use UPS 
2nd-Day-Air ^ no extra charge if you are more than 2 
days from us by UPS ground. 

Hewail: 

• For monitors, pnnlers. Bernoulli Boxes, computers, 
hard drives, and pCM«r backups, actual UPS Blue 
charge wdl be added. For all other items, add $3 per 
order. 

Alaska and outeWa Continental US: 

• Call 603/446-3383 for information. 
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PC Construction. 


Using the old beam. 

(Or, how we learned to log on.) 

I t takes a lot of lumber to run a computer mail order 
business here in the high rise hamlet of Marlow, NH 
(pop. 560). In fact, we recently started construction 
of a new sales and distribution center. Inspired by our 
well-built mascots, we've cleared ten acres, put in a new 
road, dug a pond, and are getting as much done as 
possible before winter. (At which time any tools you 
drop outside are lost until spring). 

Fast stud service! 

Admittedly, we’ve kept the local carpenters pretty busy 
since 1982, when we had them put some shelves in a 
closet to create our first warehouse. 

They've already restored the stately 
Christmas Tlee Inn (c. 1833) to serve 
as our headquarters and conference 
center, rebuilt the dam out front, 
and even created a stateof-the-art 
TV production studio. 

And what, you may ask, do all 
those sticks, stones, bricks, bracks, 
tongues and grooves rest upon? 


An awful lot of concrete to tell the truth. But it sure helps 
to have a solid base of customers. So next time you’re 
remodeling your micro, call us for the peripherals and 
programs. We'll make sure you don’t get hammered on 
price. And we’ll provide the toll-free technical support 
you need to make sure that everything’s screwed on 
right and no wires are crossed. Plus, to keep you on the 
straight and narrow, we have a gift to help you follow all 
the rules. Read on! 

Take our measure. For free! 

Business, like football, is often a game of inches. And 
the best way to make short work of your long shots is 
with your very own PC Connection Folding Ruler. 

Because it’s the perfect tool for 
determining the long and the 
short of just about anything. You’ll 
receive one free with any order of 
$500 or more between now and 
December 31. 

Just call 1-800/243-8088 or 
1-603/446-7721, M-F 9.00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, please call ^ead. 



Yoall never get tbe short end of the stick with the 
PC CoooecttoQ Fotding Ruier. Offer not avtUaUe to 
accounts on net terms. One per customer. 
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CONNECTIVmr 
LAN REMOTE CONTROL 


often, you can set a low sampling rate and 
leave the performance of the host’s CPU 
relatively unaffected. 

Given all of the features it offers as well 
as its impressive performance, you'd ex- 
pect to pay a lot for Ctose-Up/LAN — and 
indeed, it is probably the most expensive 
package we reviewed. It is the only prod- 
uct to be sold “per user," so its price can’t 
be compared directly with the prices of its 
competition, but the most expensive 
among the others is $795, and while 
Close-Up/LAN starts at $395 for two users, 
it costs $795 for eight users, $995 for 16, 
$1,495 for 32, and $1,995 for 64. Mean- 
while, you could have 64 users on any of 
the other “per LAN” priced products for 
$795 or less. 

Nonetheless, we believe that Close- 
UplLAN's pricing is justified by its capa- 
bilities, its likely longevity, and by the 
high level of support Norton-Lambert 
makes available. It is an excellent choice 
for any workgroup requiring everything 
today’s monitoring and control packages 
are able to provide. 


D-Link Screen 
Monitor 

Designed for interventionary teaching and 
supervisory monitoring on networks using 
Novell’s NetWare, D-Unk Screen Moni- 
tor from D-Link Systems specializes in 
one-to-many connections. The $395 pack- 
age, which runs only with NetWare's IPX 
or D-Link’s own lANsmart network oper- 




O-L/nJr Scraen 
Monitor, Version 5.0 
D-Unk Systems Inc.. 

3303 Hartx>r Blvd. . Suite 
E-8, Costa Mesa. CA 
92626; (714) 549-7942. 

List Price: $395 (Allows 
for only one active 
master station; txjying 

more packages does not allow actrvation of more 
master stations). 

Requires: Master: 75K RAM; Slave- 40K RAM; 
IPX services from Novell's NetWare or 0*Unk's 
LANsmart network operating System; DOS 3.0 
or later. 

in Short: Offers remote control artO broadcastng 
with a or)e*tO‘many reiationship on IPX networks. 
D-Unk Screen Monitor cou\6 work well in a 
classroom or an ofTice where only one supervisor 
in a group needs control arid resource-shanng 
power 
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ating system, allows one master to com- 
pletely control up to 256 staves. 

The master/slave terminology used by 
this program to describe the monitor/mon- 
itored relationship makes it easy to guess 
which of the two has the power advantage 
in the program. The program gives the 
master station three kinds of access to 
slave stations. It can broadcast a message 
to them, view their screens without con- 
trol, or completely conuol their processors 
and screens. Slaves have no options and no 
control over being monitored. 

The viewing functions of this program 
are particularly advanced. Just as a securi- 
ty system can successively displav the im- 
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D-Unk Screen Monitor 
($395 per network 
mstaliation) 
specializes in one-to- 
many connections. 
■Riis makes the 
package useful for 
teaching applications 
and for supervisory 
monitoring. As its pop- 
up menu shows, 
however, that's not all it 
can do. 


ages on the television cameras stationed 
around a building. Screen Monitor can 
successively monitor the screens of a 
group of slave stations. Called Cyclic 
Monitoring, this feature gives a master sta- 
tion the ability to pause at any particular 
slave's screen and then continue the moni- 
toring. You can adjust the scanning rate 
and temporarily remain at any one screen, 
resuming the set rate with a keystroke. If 
you want to draw attention to one particu- 
lar screen while you are in Cyclic Monitor- 
ing, touching the FI key sends that particu- 


Just as a security 
system can 
successively display 
the images on the 
television cameras 
stationed around a 
building, Screen 
Monitor can display 
the screens of all 
the slaves. 


lar screen to all of the slave terminals 
within the specified group. Additionally, 
Screen Monitor supports CGA, EGA, and 
VGA graphics. 

The Remote Control function does ex- 
actly what its name says. While using Re- 
mote Control, the master station has com- 
plete control over the slave station, and 
keystrokes made on the master keyboard 
pass to programs running on the slave. 
Only one slave can be remotely controlled 
at a time. 

Slaves are always made aware that they 
are being viewed or controlled. Any time a 
slave is being viewed by the master, a beep 
sounds every few seconds. Monitoring 
also reduces the speed of the slave PC’s 
processing noticeably. In fact, according 
to our performance tests Screen Monitor 
slows down the monitored station’s speed 
more than any of the other remote-control 
programs — the speeds of the processor 
and video BIOS are reduced by about half. 
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The Ultimate 



Pizazz Plus Compatible Hardware 

Computers: IMB 1^2, PC, XT, AT, or compatible 
Display Adapters: IBM VCA, MCGA, BGA. CGA, 
8S14A and others 

Extended VGA Display Adapters: 

Video Seven FastWrite VGA and V RAM \‘GA 
Im^e Capture Boards: AT&T 
TARGA 16/2V32 and ICB, ATmnics PIB and 
PIB + . Vision Technologies 
Vision 16 E\'-680 
Printers: Pizazz Plus supports 
over 300 different printer models 
fn>m the following manufacturers: 

Adobe S\'steins. ACEH. -Alps. A.MT. Anade\. 

-Apple. AST. -AT&T. BnHher.C. Iioh. Colt jimp 
(jiiKin. Cenironks.CIK. Dauproducts. DEC. 

Diablo. Diconix. Epson. Genicom. Ilettletl 
htckard. IBM. IDS. lnr<isi-ribe.JDL. Kwera. 

Laser ConnectHm. Mannesmann Talk. .SEC. 

Neuhurv Data. Uasys. Okklata. Panasonk'. 

PrifitroiiK. Q.MS. Quadram. QunH-. Scikosba. 

Sharp. Star .Mkrnmics. Tarwh. Tektnmks. TI. 

Toshiba. Transiar. Unisys, Xenix, W'anR 
Call for additional information includinga 
complete list of supported hardware. 


Only $149-00, plus $5.00 shipping and handling. 
ORDER TOLL FREE! 1-800/433-9201 
For sales support, or in MA, call 508/433-5201 
.Memurs' reskleni program lakes as little as .AiK. All manufac- 
turer's names or product names are registered trademarks of 
their respective manufacturer. Screen images courtesy of AT&T 
and Facet. Inc ORCLE 386 ON READER SERVICE 

Application Techniques, Inc. 

10 Ltimar l^rk Drive. I^pperell. MA 01463 
508433-5201 FAX 508433-8466 
PhkiAppUcatkm Techniques. Inc. 


Screen Capture and 
Print Software 


and desktop publishing files with up to 256 
shades of gray. For color printers, your prints 
will come to life with a rainbow of print 
shades and options. 

What you see is just the beginning. Since 
the introduction oi Pizazz (PC World “Soft- 
ware Hits of 87") , it has been without ques- 
tion the best tool available for the reproduc- 
tion of screen based graphics and/or text. 

The bottom line is, if it looks g(K)d 
on your screen, it will kntk 
good when 


You know how much time you spend in the 
creation of perfect graphic images. Ones that 
display yx)ur views, ideas, and creativity. Well, 
don’t stop at the screen. Pizazz Phis will lake 
your screen based images and print them 
anywhere and anyway you want, as well as 
create files directly compatible with any pop- 
ular desktop publisher. With Pizazz Plus, 
you can capture the entire screen or isolate 
a section. Adjust size, proportion, rotation, 
or placement on the page. You will see 
more detail and texture in your B&W prints 


printed or merged into your report, bro- 
chure, or presentation. Pizazz Plus doesn't 
just print images, it pushes your printer to its 
maximum capability to produce a master- 
piece. And, it's memory resident— your 
image is never more than a keystroke away 
from professional printing or 
import ing into your desktop 
publisher. 


Ml images were produced 


while the video graphics display is cut to 
15 percent of its normal speed. 

VOLUNTARY SLAVES 

The programs that are found in D-Link 
Screen Monitor are TSRs, taking up 1 28K 
RAM in the master PC and 64K in the 
slave. If an AUTOEXEC.BAT file logs 
users into the network, it can also sign 
them into the Screen Monitor program. 
However, if an operator elects not to sign 
in as a slave, the nutster user holds no con- 
trol over that PC, Rebooting the PC is the 
only way to unload the Slave or Ma.ster 
TSRs. Because the Screen Monitor Ma.ster 


The programs in D- 
Unk Screen Monitor 
are memory-resident 
TSRs, taking up 128K 
RAM in the master PC 
and 64K in the slave. 
Rebooting the PC is 
the only way to 
unload the Slave or 
Master TSRs. 


program is a TSR, you can be in any other 
program and simply hotkey right in and 
out of the monitoring task. 

There can be only one master station 
active at a time on a network — the master 
station is the Tust one that runs the Master 
program — but the program allows up to 
254 stations to act as slaves; these can be 
organized into as many as four named 
groups for easier referencing. The limita- 
tion on the number of master stations 
comes from the architecture of the pro- 
gram and is not a licensing ploy. Buying 
more packages does not let you activate 
more master stations. 

The Screen Monitor package includes a 
thin installation and user guide. Because 
the program is simple to install and oper- 
ate, you shouldn’t need much more. If you 
do, you can access a company bulletin 
board by calling (714) 549-3760. 
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The people at D-Link Systems promote 
Screen Monitor's use as a teaching pack- 
age, but in our opinion this use is limited 
due to the program’s lack of a many-to-one 
relationship between the instructor and the 
students. As it is, the software allows only 
the teacher to play an interventionary role. 
If Screen Monitor were designed to allow 
mote than one designated master, the stu- 
denLs could view the instructor’s screen for 
demonstrations and even contribute to the 
output. 

Screen Monitor does have a feature that 
allows slave screens to display what’s on 
the master’s screen, but this can be done on 
only one slave screen at a time, and slaves 
cannot input to this screen. The master can 
broadcast messages to the slaves, howev- 
er. The package’s ability to allow the shar- 
ing of resources is limited — only the mas- 
ter can use remote resources. 

If it’s network monitoring and graphics 
transfer that you desire, and you want 
these features badly enough to put up with 
serious processing-speed reductions, D- 
Link Screen Monitor just may be the right 
package for you. 


LAN Assist Plus 


An egalitarian remote-control package. 
Fresh Technology Group’s LAN Assist 
Plus provides a wide range of options, 
many of them user controlled. Due to its 
one-to-one, one-to-many orientation, the 
$199 package is best suited to providing 


M FACT FILE 


LAN AssM Plus, 

Version 2.0 
Fresh Technology 
Group. 1 478 N, Tech 
Bhrd.,# 101. Gilbert. A2 
85234: (602) 497-4200 
List Price; $199 per file 
server. 

Requires: 3 to 6K RAM 
urxier normal configuralion (additional hotkey 
menu: 34K). IPX-compatible I^N. DOS 1 .Oor 
later. 

In Short ; LAN Assist requires a small amount of 
memory arxl an even smaller amourtt ot cash. Its 
stability ar>d fleiubility make this a good buy for 
anyorte who wants to do remote user support on a 
ktovell-based network. 
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technical support and demonstrating soft- 
ware on a network running under Novell’s 
NetWare. 

LAN Assist Plus is the only one of the 
packages we reviewed that uses the same 
program to provide both the monitored and 
monitoring functions. The company has 
decided to give neither the controlled nor 
the controlling station a designating term. 

You start the program by typing LA at 
the DOS prompt. If you want another sta- 
tion to be able to control or monitor your 
PC, then you start the program with the 
command LA -HA. The -I- A argument 
loads the 3K RAM-resident portion of the 
LAN Assist program and allows anyone to 
assist or monitor you. 

You use similar start-up commands to 
load the main program along with Chat 
Windowing; to load the monitoring pro- 
gram as a TSR (including the Chat fea- 
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Pertiaps the most 
affortlable package in 
this review, at $199 per 
server. LAN Assist 
Plus from Fresh 
Technology has a no- 
friils menu system that 
ailows you to choose 
different hosl/guesi 
reiationships for each 
connection. 
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ture); or to load the resident program that 
allows you to assist, monitor, or remotely 
control another user. 

When you sign in to assist or monitor 
another station, a professional and helpful 
menu greets you. In addition to a list of 
menu options and a small help screen that 
provides a synopsis of those options, the 


Because of its one- 
to-one, one-to-many 
orientation, LAN 
Assist Plus is best 
suited to providing 
technical support 
and demonstrating 
software on a 
network running 
under NetWare. 


menu provides you with a list of all the us- 
ers currently logged in to the server. (A 
program-wide option that is set when you 
install the program can have the program 
list the users currently logged in to other 
network servers; of course, you must log in 
to that server in order to connect to its as- 
signed users.) 

SIMULTANEOUS CHATTER 

Like Crosstalk Communications’ R2LAN 
and Norton-Lambert’s Close-UpILAN, 
LAN Assisi offers a Chat feature to let you 
communicate over the LAN. This fea- 
ture — which adds an additional 3.6K to 
the RAM requirement — splits the screen 
to allow the chatters to converse simulta- 
neously. The text displayed in the Chat 
window cannot be stored for later refer- 
ence. A Message option condenses the 
chat capability into one line at the bottom 
of the screen so that messages don’t ob- 
scure the application you have on the 
screen. 

Other LAN Assist options let you set 
program-wide defaults. You can specify 
whether or not you want to allow a moni- 
toring computer to reboot another PC and 
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whether you want the name of the monitor- 
ing station to appear on the screen. You 
can decide if you want to accept keystrokes 
entered remotely for true remote control or 
just allow remote monitoring without key- 
board entry. You can prevent anyone who 
is not logged in to the Novell network serv- 
er from monitoring. All of these defaults 
can be overridden at the DOS prompt simi- 
larly to the way the different programs are 
loaded. 

LAN Assisi performed well in our series 
of performance tests. The amount of traffic 
generated on the LAN was small, and the 
program worked true to its claims: simply, 
effectively, and with minimal memory re- 
quirements. 

DIFFERENT SETUP 

The setup for LAN Assist is a little different 
from the others in that it requires you to use 
a NetWare management utility (which 
makes some sense, since the program rans 
only with NetWare). At the present time, 
the program’s technical support is solely 
over the phone, but Fresh Technology tells 
us it will be providing a bulletin board 
number for update and other prrxluct infor- 
mation. 

Even by including Chat and Message, 
LAN Assist does not contain the robust fea- 
tures of Close-UpILAN. It lacks the multi- 
ple printing capabilities, CGA graphics 
support, and file transfer capabilities found 
in other programs, but at $199 per server. 
Fresh Technology is practically giving the 
program away. Time will tell if they can 
continue to support and market the product 
at this price. 


LANSHARE 

According to MicroNet, LANSHARE is a 
“network management utility” targeted at 
people involved in cooperative workgroup 
sharing. But even though its maker does 
not emphasize remote control, it does the 
job well. The $259.99 program handles 
even VGA graphics displays, which most 
other programs don’t even attempt to sup- 
port. 

LANSHARE supports NetBIOS and 
comes with two main programs. The per- 
son doing the monitoring, or guest, uses 
the LANCALL program, which is not a 
TSR. The person willing to allow access 


(the host) uses LANSHARE, a TSR that 
takes up 12K. Both of these programs can 
be run at the same time, so any user can 
both give and receive support. One LAN- 
CALL guest can monitor up to 16 LAN- 
SHARE hosts using the program, but it 
does not support many-hosts-to-many- 
guests or many-hosts-to-one-guest config- 
urations. 

The ability to sign in as both the host 
and the guest makes daisy-chaining possi- 
ble. In order to avoid high network over- 
head, MicroNet recommends keeping the 
daisy-chaining to a minimum, however. 
This good package would be even better 
with a hotkey allowing LANCALL to be 
accessed no matter what other program 
you’re currently in. This hotkey would 
prevent a user from having to interrupt a 
current job in order to give someone else a 
helping hand. 


FACT FILE 


LANSHARE 
Version 2.0 
MicroNet Inc,. 2356 
Parkside Or.. Boise. ID 
83712; (208) 384-9137. 

Ust Price: $259.99 per 
LAN. 

Requires: 1 2K RAM. 

NeiBKDS services. DOS 
3.1 or later. 

In Short: LANSHARE supports a wide vanety of 
graphics, has good secunty. arnl offers flexibility 
in as$ignir>g reiatonships. Even though it lacks a 
few of the bells ^ whistles of the competitors, 
this product does its job well. 

CIRCLE 609 ON READER SERVICE CARO 

The program allows you to determine 
who monitors whom. In its default mode, 
it gets its list of possible connections from 
a file called USERLIST, which is created 
by whoever installs the program — an easy 
process that basically involves creating the 
directory and copying files — but the pro- 
gram will also t^e user names from any 
other file you specify. 

For example, if the accounting depart- 
ment wants only the people in its group to 
be able to access each other, the depart- 
ment could create a file called ACCT list- 
ing all their members’ names. Anyone 
wanting to monitor someone in the ac- 
counting department would have to know 
the name of and have network access 
rights to the file containing the user names. 
These features are more of an administra- 
tive sttategy than they are security mea- 
sures, because you can get around them. 
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mi LAN REMOTE CONTROL: SUMMARY OF FEATURES 

1 ^ 1 J (Pfoducts Hsted in aecendiog price order) 












[ZB 

D-unK 

Screen Monitor 


LAN Assist Plua 

LANSHARE 

The Netvrork Eye 

NETremote Plus 

Cloae-UpAJkN 

$395.00 

R2LAN 

list price 

$199.00 

$259.99 

$295.00 

$350.00 

$395.00 

Per network 

$795.00 

pricing method 

Per server 

Per LAN 

Unlimited license 

Per server 

For two users 

installation 

Per LAN 

NETWORK SUPPORT 

IPX 

• 

o 

o 

• 

• 

• 

o 

NetBIOS 

o 

• 

• 

• 

• 

o 

• 

Automatic protocol selection 
upon installation 

N/A* 

N/A* 

N/A* 

0 

• 

N/A* 

N/A* 

QUEST/HOST SOFTWARE 

CHARACTERISTICS 

Terminology lor guest/host 

User/assisted 

Caller/share 

Master/workstation 

CaJier/listener 

Viewer/host 

Master/slave 

Caller/host 

Which partner is TSR 

Assisted 

Share 

Either 

Listener 

Both 

Both 

Host 

RAM used iw TSR guest 

N/A 

N/A 

30K 

N/A 

64K to 76K 

40K 

N/A 

User can hotkey in and 
out of guest role 

• 

o 

• 

o 

• 

• 

o 

RAM used for TSR host 

3K to 33K 

12K 

2K 

17K 

26K to 50K 

75K 

64K 

Host TSR can be removed 
vrithoul rebooting 

• 

o 

o 

o 

• 

o 

• 

Extra RAM used for chat 

3.6K 

N/A 

N/A 

N/A 

OK 

N/A 

6K 

CONRGURATtON OPTIONS 

Simultaneous multiple sessions 

Number of connections: 

• 

• 

• 

• 

• 

o 

o 

Host-lo-guest 

1 

1 

32 

1 

16 

1 

1 

Guesl-to-host 

Unlimited 

16 

99 

1 

16 

16 

1 

Log-in as both guest and host 
(to provide many-to-many 
connections) 

• 

• 

• 

O 

• 

O 

• 

Host can initiate connection 

• (using chat) 

o 

o 

O 

• 

O 

# (using chat) 

Program allows 
exclusive connection 

• 

• 

• 

• 

• 

• 

• 

Host is notified of connection 

User option 

User option 

User option 

• 

User option 

• 

• 

Host is allowed to 
reject connection 

User option 

• 

o 

o 

• 

o 

• 

Host Is allowed to 
terminate connection 

User option 

• 

o 

• 

• 

o 

o 

Host’s keyboard can be disced 

• 

• 

o 

• 

• 

• 

• 

SCREEN TRANSFER FEATURES 

Program sends only 
screen changes 

o 

o 

o 

• 

• 

• 

• 

Program sends screen updates 
on timed basis 

• 

• 

• 

• 

• 

o 

o 

User can control frequency 
of screen updates 

o 

o 

• 

o 

• 

o 

o 

Remote graphics supported 

o 

CGA. EGA, 

o 

CGA 

CGA 

CGA, EGA, 

CGA 


and VGA 




and VGA 


Dialoo^chat feature 

• 

o 

o 

o 

• 

o 

• 

MISCELLANEOUS 

Passwords for host 

User option 

• 

• 

User option 

User option 

o 

User option 

Remote reboot (rf host 

User option 

o 

• 

• 

• 

o 

• 

Guest/host can daisy-chain 

O 

• 

• 

• 

• 

o 

O 

File transfers supported 

O 

o 

o 

O 

O 

o 

• 


[13— Edtor-s Choice • — Yes O— No 

N/A* '~Nol appIcaUe: the product supports only one protocol. 

N/A — Not applic{yt)le: the product does rwit have this feature. 
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PERFORMANCE TESTS: LAN REMOTE CONTROL 


NETnmotB P/us and LAN Assist Plus move linked screens quiddy, A 
their Video BIOS Write test performance shows. The 80286 Instruction 
Mix performance of D-Unk Screen Monitor and The Network Eye 
indicates that they sap processing power from the monitored PC. 



80286 Instruction Mix Elapsed Time (seconds) 
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BtitT 

89 NfA* NfA* 96 126 

m’ 216 567 


Traffic Count 

(Network packets) 



N/A* — Not applicable; this product does not support CGA graphics. 

N/A — Not applic^)le: the host PC was not generating rretwork packets. 


The startdard PC Labs 80266 Instruction Mix test runs on the host PC with the host software not 
loaded (for the entry labeled "Host PC without monitoring software") and loaded (lor the other 
ertiires). The host TSR steals processing time from foreground applicabons. The results show how 
much a monitored PC's foreground program performartce degrades. 

The Video BIOS Write test writes scrolling text to video memory using BIOS calls. The test reports 
the time needed to scroll 8,000 characters on the monitored PC and send them to the screen of the 
monitoring PC. 

The Video Graphic DIspley test sets the monitored machine's video to graphics mode 6 and then 
pertonns the same saolling action used in the Video BIOS Write test. This activity tests the 
software's ability to handto the CGA graphics mode. 

The Traffic Count test changes orte character on the monitored PC's screen each second for 30 
seconds. The lest counts how many network packets tiie monitored machine generates to send its 
screen images and updates to the monitoring machine. 

The Bell Test generates the ASCII bell character (07h) ten times. A bell symbol indicates that the 
software has the ability to transmit across the netv^ a character not found In the PC video set. 


Bell Test 


Host PC without monitoring software 

NETremote Plus 

LAN Assist Plus 

LANSHARE 

Close-Up/LAN 

The Network Eye 

R2LAN 

D-LInk Screen Monitor 
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LAN REMOTE CONTROL PERFORMANCE TESTS: 
COMPOSITE VIEW 


We tested these products on a LAN using Gateway G/Ethemet cards and 
Novell's NetWare; products requiring NetBIOS were run over NetWartfs 
NetBIOS emulator. The host PC was a Dell System 200 njnning an 80286 
processor at 1 2.5 MHz. 

The slow processor performance of D-Unk Screen Monitor, shown in 
the 80286 Instruction Mix column, comes In part from the constant 
interrupts the program generates to notify the user of monitoring. 

The Traffic Count test results minor the strategies used to send 
video screens. The three products that send only screen changes 
are Immediately Identifiable by their low counts. The 
Network Eye, on the other hand, transmits the whole 
screen buffer regardess of changes. 

Users of Ckne.Up'LAN and The Network Eye can 
change bine slicing and screen update cycles to tailor 
performance; these results are based on the default 
settings. 


(Host PC without monitoring ooflwars ■ 100) 
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What better way to run Novell’s 386 NetWare . 


Novell’s new 386 NetWcire* will do for networking 
what gunpowder did for negotiating leverage. Provided 
you’ve got a 386 machine that’s designed to be 
100 percent compatible with it. 

Not to worry. 

Samsung’s LAN hardware Wcis co-designed 
by Novell? Which should put any compatibility 
concerns to rest. That’s why the Samsung/ 

Novell co-label is on our 386AE Fileserver smd 
our PCterminal/286 LAN workstation. 

NETWORKING vs. NOTWORKING. 

Both the Seimsung 386AE and PCterminal/286 
have been tested exhaustively by Novell for 
compatibility with populcir networking htirdwcire emd 
NetWaire products. In fact, no other LAN hardware 



has ever undergone such extensive testing. 

But then Saunsung amd Novell didn’t set out to design 
just amother maike-do desktop computer. 

Samsung’s 386AE Fileserver, for exaunnple, was 
designed from the bus up to be a high- 
performaince fileserver, stauting with its Novell- 
developed BIOS. It also sports eight expansion 
slots for the inevitable inventory of interface 
and controller catfds. Plus an oversize power 
supply capable of driving the requisite 100 
megabyte-plus haird disk, tape backup system, 
etc. And it includes 4 megabjAes of high-spreed 
RAM for disk caching. 

A TOTAL LAN SOLUTION. 

To maintain NetWaire compatibility throughout 


0 1989 Samsung Inlormation Systems America. Inc. Novell and NetWare are registered trademarks of Novell. Inc. 



your network, choose Samsung’s PCterminal/286, 
a Novell-tested LAN workstation. Inside you’ll find 
a built-in Ethernet interface adapter, and functional 
features like Novell’s NetWare Autoboot EPROM. 

THE NO BOTTLENECK ETHERNET CARD. 

Our new SE2100 Ethernet interface eliminates the 
network bottleneck. Designed by Samsung, this high- 
performance 16-bit card provides twice the through- 
put of other Ethernet interfaces. And you can retrofit 
your existing workstations and fileservers with the 
SE210() for dramatic improvements in your network’s 
productivity 

LOOK FOR THE CO-LABEL 

The partnership between Samsung and Novell has 


created a hardware/software compatibility standard 
unparalleled in the industry. That means your network 
can experience all the speed of Novell’s new 386 
NetWare without being subjected to a lot of hard- 
ware hiccups. 

Just look for the Samsung/ Novell co-label. You’ll 
find it at your nearest reseller. For the location, 
call 1 - 800 - 366 - 7472 . 
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The fastest way to see what you think. 

ggpSjSM - Introducing the MultiSync Graphics Engine"" Board. Now when an idea pops into your head it 
H won’t take long to pop up on screen. Because NEC’s MultiSync Graphics Engine is the first graphics 

board specifically designed to increase productivity in Windows, CAD/CAM and desktop publishing applications. For instance, 
it can run Windows 386 as much as four times faster. When used in conjunction with our accelerator software (purchased sep- 
arately), Presentation Manager applications run up to five times faster. What’s more, the MultiSync Graphics Engine Board is 
compatible with VGA, Super VGA (800 x 600) and 1024 x 768 interlaced and non-interlaced resolutions. So, whether you’re a 
power user, professional designer or publisher, you can see your ideas on screen in world-class time. For technical details and 
information, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. For product literature call 1-800-826-2255. The 
MultiSync Graphics Engine Board. When you’ve got tons of thoughts racing through your mind, it’s the fastest route from 
head to screen. 



MultiSync it t reftotervd trademark of NEC Home Electronlra (USA) Inc. Graphica Enirine ia 
a trademark of NEC Home Electronica (USA) Inc. NEC ia a repatered trademark of NEC Cor- 
poration. Windowi and Windowa S86 are regiatered trademark! of Microsoft Corp. Presentation 
Manager la a trademark of the Imernattonal Buaineas Machines Corporation. 

C 1989 NEC Home Electronica (USA) Inc. 
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but they certainly do discourage casual 
monitoring by people outside of specifical- 
ly designated groups. 

ASSURING SECURITY 

However, LANSHARE has other, more- 
stringent security features. The program 
has provisions for protecting monitored 
PCs through the use of case-sensitive pass- 
words. You must know someone’s pass- 
word to share his or her terminal. The su- 
pervisor can set a master password as a 
safeguard against employees with short 
memories. 

LANSHARE' s host menu gives the us- 
ers being monitored a number of options. 
When someone running the LANCALL 
program tries to contact a host, a message 
appears on the host’s screen providing the 
option to refuse the connection. The 
amount of time this prompt stays on the 
screen is determined during the installation 
process. If you don’t react fast enough or 
are not at your desk, the connection will 
not go through. 

The host menu also lets hosts determine 
what callers can do. Callers may be able 
only to monitor host actions, or they may 
also be able to input keystrokes. Another 
good feature, from the host’s point of 
view, is the power to end the session 
quickly. (The TSR software does not auto- 
matically unload when you terminate a 
connection. You must manually reboot to 
unload the host TSR.) 

GRAPHICS SUPPORT 

LANSHARE supports a wide variety of 
graphics displays, including CGA, EGA, 
and VGA. It is the only product besides 
D-Link Screen Monitor to support the 
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VGA standard. But since the VGA display 
contains a lot of data, we weren’t surprised 
to see a jumpy presentation on the monitor- 
ing screen in that mode. Moving dense 
graphics screens from one PC to another in 
near real time is a tough technical problem 
that several of LANSHARE's competitors 
are still struggling to solve. 

Free technical support is available for 
LANSHARE users; the slim manual Mi- 
croNet provides offers complete assistance 
for installation and operation of the pro- 
gram. The company has an IPX version in 
the works, but it wasn’t ready for our re- 
view. 



The LANSHARE 
package Is actually two 
programs: 

LANSHARE for 
allowing access and 
LANCALL for 
monitoring others. The 
LANSHARE setup 
screen, shown here, 
allows a user to define 
the connection very 
precisely. MicroNet 
asks $259.99 for an 
unlimited license. 


In addition to monitoring (which it 
doesn’t stress as an application for LAN- 
SHARE), MicroNet envisions a new appli- 
cation — group authoring — for its product. 
However, the package doesn’t include a 
chat feature that would make group author- 
ing practical. 

The connection flexibility of LAN- 
SHARE, its ability to exchange high-densi- 
ty graphics, its relatively low price, and its 
security features are all laudable. Howev- 
er, its failure to support many-hosts-to- 
one-guest and many-to-many connections 
limits its appeal. 


NETremote Plus 

It’s easy to be misled by the name of 
Brightworic Development’s LAN remote 
monitoring and control product. Although 
it may sound as though the NETremote 
Plus program connects only to a remote 
network, the $350 program really does 
much more, though its focus is solely on 
one-to-one communications. 

NETremote Plus supports both Net- 
BIOS and IPX. The program is ideal for 
helping a user on a remote LAN via a mo- 
dem, for sharing resources on a network, 
and for allowing trainers to provide techni- 
cal assistance across the network. Though 
the relationship in NETremote is always 
one-to-one, there can be multiple one-on- 
one sessions occurring simultaneously on 
the same network. 

When you sign in as a caller to monitor 
a listener, you see a clean and simple menu 
screen. The designers of NETremote Plus 
made it easy to initiate a connection by 
providing a display of the names of the 
people logged on to the current server who 
are running the Listener TSR. You simply 
highlight the name and hit Enter to estab- 
lish a link to one of them. 

A two-line help menu on the bottom of 
the screen tells you if any errors occurred 
during calling and in addition, provides an 
assessment of these errors. The help menu 
also displays the options for selecting an- 
other server and exiting the program. This 
Caller program is easy to use and also pro- 
vides you with good feedback on both the 
progress and status of any connection, but 
it is not a TSR. 

The Listener program that comes with 
NETremote Plus, on the other hand, is a 
TSR. It occupies from 17K to 29K in 
RAM, depending on the type of networic 
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Corel DRAW is the World’s Finest PC 
Illustration Program and opens up excit- 
ing new possibilities that bridge the gap 
between art and technology. To stimulate 
this creative potential we have launched a 
major international Design Contest with a 
Grand Prize of $10,000 for "Best of Show" 
As well, there will be prizes and 
awards for winners in both Fine 
Art and Commercial categories. 
Enter now by submitting your 
designs and illustrations before 
December 1, 1989. 

All design entries should be 
submitted on a floppy 
disk and accompanied by 
a hard copy. 

Open to all 
registered 
Corel DRAW 
Software 
users. 


See us at 

COMDEX 


Tel:(613)728-8200 / Fax:(613)728-9790 

COREL SystMMCofp. 1600 CBfttno AM- OttnM.OntartoKIZSRTi ^ 1 
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software and video display you use. A tune 
is played on the speaker of the monitored 
computer, which alerts the listener that a 
connection has been made. When the con- 
nection terminates, the tune plays back- 
wards. Once the call goes through success- 
fully, the caller’s program gives full and 
direct access to both the screen and the 
keyboard of the listener. 

The amount of control the caller has can 
be determined by the parameters added to 
the NRLISTEN program used by the lis- 
tener. The listener can. for example, force 
the caller to use a password. He or she can 
also disable the caller’s keyboard, allow or 
disallow new calls, let the caller reboot the 
system, and even terminate the connection 


NET remote Plus is 
ideal for helping a 
user on a remote LAN 
via a modem, for 
sharing resources on 
a network, and for 
allowing trainers to 
provide technical 
assistance across 
the network. 


to the caller. There are also parameters to 
change the performance mode, to display 
the status and help screens on the listener’s 
end, and to designate whether to support 
the transfer of CGA-mode graphics 
screens or to save memory by not support- 
ing graphics. 

These command-line parameters work, 
and they’re useful when you start the pro- 
gram in a batch file, but providing a menu 
with the options for NRListen would en- 
hance the program. Since Brightwork De- 
velopment is charging $350 for the pro- 
gram, it should be able to save users tom 
hunting through the manual in search of 
available options. The program does offer 
a HELP parameter that displays some in- 
formation about the options, but it is not 
the same as a menu. 


CONNECTIVITY 

LAN REMOTE CONTROL 


EFFICIENT PERFORMANCE 

NETremote performed well on our tests. It 
doesn’t slow down the functioning of the 
host machine much at all, and the various 
performance options available under the 
program allow you to balance the speed of 
the screen changes on the monittxed PC 
with the need for screen updates on the 
monitoring machine. Additionally, the 


See us at 

0COmDiH/Fall '89 

November 13-17, 1989 

West Hall-Booth 118 


NETremote Plus program sends packets 
across the network only when the screen 
changes. This helps to r^uce the traffic on 
the network. 

This product requires the use of an IN- 
STALL. BAT file that leads you through 
the installation process and setup of the 
software. The installation program doesn’t 
have the built-in ability to examine the net- 
work and load the correct network protocol 
driver for you, as Close-UpILAN does. A 
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Our Printer Sharing Unit 
Does Networking! 


TifceourMMtaeSwttcn ’ asophaticaiM 
ifwnngd*vic*.corrbnailw10rM>*tarN«l ' 
nMwortung aotiware lor PCs. and you v« 
got an intagratad totuWn lor ormiar and 
ptonar alianno. file trantlei. eiacltonc mail . 
and a lot more 01 course you can also 
share modems, mns. and mainframas or 
acceM the network remotely InstaSatian 
and operation la very simple 
Warsel/M 

Or you can use the Master Swnch to 
link any computer or penpherai with a sanaf 
or para>ai mtarlace The switch accepts 
over 20 commands tor controfeng the flow 
o( data H may be operated automatically. 
Oycommand.orwShmioractivemenus Its 
txjtfer IS eRpendatw to one megabyte and 
hoida up to 64 aimuiianeoua joda The 


MastertJnli ' uWty dtskalls lor PCs 
comas with avery unrt and unitasnas iha 
power ollhsawach with Hi tnamoryceaidani 
acceee lo the eommandt and manua 
OttMr ^e^vcfs 

Wa have a luH kne ot eonnecovdy soMione 
If you |U6t want pnniar sharing, wave got 


aiVROSE 

ELECTRONICS 


At Aoee Elacirancs. were not aatwhed 
unts yourt sttiehed ThatS why we heve 
thousands of customars around iha world 
mctudmg larga. medium, and amal 
buema sa aa, lactones, stores, educational 
intmuiiona, and Padarai. state, and local 
governmants We pack our products w«i 
lul lachnical support, a ona-year warranty, 
and a thirTy-day monay-back guaraniaa 


Cali now for literature or 
more information. 

( 800 ) 333-9343 


PO BOR 742671 • H0USI0^ Tsiss 77274 • Tel <7t3) fl33-7673 • SAX (713) 333-0044 • Teles 4343806 
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Brightwork 
Developments 
NET remote Plus works 
equally well with txjlh 
major network 
protocols. The $350 
(per server) product 
has a convenient point- 
and-shoot directory, 
shown here, that 
handles one-toKtne 
remote control. 


tutorial included in the manual reads short 
and sweet. If a user should require further 
help, he can call the technical support line 
maintained by Brightwork Development. 

In addition to the LAN remote-control 
product we reviewed here, the NET remote 
Plus package also contains an asynchro- 
nous communicalions/modem remote 
product, which is called COISession. We 
did not review this part of the package. 

Version 4.0 of NET remote Plus should 
be available by the time this review hits the 
newsstands. This release promises EGA 
graphics support as well as a reduction in 
both network traffic load and memory re- 
quirements. The new version should also 
give listeners the ability to reject an incom- 
ing call. 




NETremote Plus, 

Versiofi 3.0 
Bnghtwork 

Devetopmeni lr>c.. P.O. 

Box 8728. Red Bank. 

NJ 07701 ; (800) 552- 
9876. (201)530-0440. 

List Price: Single 
server. $350; four- 

server network. $695; LAN Support Center 
option. $495. 

Require8:3lKRAM. NetBIOS- or IPX- 
compatible LAN. DOS 3.0 or later. (Single server 
works on Novell only.) 

In Short: A good basic remote-control ar>d 
support program providing orte- tOK)ne 
relationships, with multiple sessions available. 
IPX support makes this a good carrdidate for 
/VehVare instaltatx)ns 
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NET remote Plus is a good product, but 
we feel it could be improved upon by pro- 
viding a way for the Caller program to be 
loaded as a TSR. Nonetheless, its speed 
and wealth of options make it worthy of 
consideration as an impressive contender 
in the one-on-one arena. It is a good choice 
if you want to run programs remotely on 
underutilized PCs or share other resources 
over the LAN. 


The Network Eye 


Its name is evocative of an old TV detec- 
tive series, and just like a classic private 
eye, this package is a little offbeat but will 
go anywhere and do anything to get the job 
done. Artisoft’s $295 package. The Net- 
work Eye, which runs under NetBIOS, 
separates itself from the other remote con- 
trol programs beginning the moment you 
start to use it. 

The other monitoring/support programs 
reviewed in this issue follow one general 
pattern of operation: Once you start to 
monitor or control another personal com- 
puter, your screen produces an exact repli- 
ca of that computer's display. The Network 
Eye is the only program to use a multiple- 
window design. This unique design allows 
you to view and control up to 32 monitors 
concurrently. 

Each of The Network Eye’s win- 
dows — all of which can be shrunk to dis- 
play but a single line or expanded to fill the 
entire screen — displays a portion of the 
monitored screen around the command- 


line prompt. As a result, this scheme 
doesn't work with all applications, but in 
many classroom, management-monitor- 
ing. and system-support applications, 
multiple on-screen monitoring can be 
valuable. Additionally, these windows 
have contrasting colored borders on a color 
monitor. 

The Network Eye allows you to act as 
both a monitored and monitoring sta- 
tion — you can even do both simultaneous- 
ly, Though the manual does not over em- 
phasize the potential of this feature, we 
feel it greatly enhances TNE's place in the 
market. Multiple relationships provide 
more flexibility for both support and re- 
source-sharing activities on the network. 
Up to 32 workstations can monitor the 


The Network Eye 
allows you to act as 
both a monitored and 
monitoring station — 
you can even do both 
simuitaneousiy. Up 
to 32 PCs can 
monitor the same PC 
concurrently — ideal 
for teaching. 


same PC at the same time — ideal for teach- 
ing applications. 

TNE incorporates the one-to-one, one- 
to-many, and many-to-one relationships. 
The monitoring stations are called masters 
and the monitored PCs are called worksta- 
tions. Both masters and workstations can 
be set upas TSRs, so you can quickly jump 
in and out of monitoring roles without 
changing applications. The Master pro- 
gram module uses 30K of RAM, and the 
Workstation TSR takes a tiny l-to6K, de- 
pending on the configuration of the net- 
work. 

As a monitored workstation, you sign 
into the program right at the DOS prompt, 
stating any special parameters you'd like 
assigned to your station at this time. You 


ditl PC MAGAZINE OCTOBER 31, 1989 
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STRANDED? 

If only I had MainLink. 


IBM + IRMA = MainLink 

MainLink™ is BM" 3270 and 
IRMA" t^iseer-compatible. So you 
can take advantage of the huge IRMA 
library and also be ready for OS/2 and 
BM API-compatible software. Plus, 
established users get to keep familiar 
macros and keyboard layouts. 

CUT, DFT and Gateway, 
MicroChannel or Classic Bus 

MainLink emulation and file 
transfer software is easy to use and 
adds only two hundred dollars ro your 


cost. Bower users can condurt multiple 
sessions with DFT. And DFT Gateway 
facilitates up to five sessions per adapter 
on a local area rretwork. Irvdude either 
now. Or add on later. 

Higher Reliability at a 
LowrCost 

Wve slashed the number of com- 
ponents in an innovative design, cut 
our costs and included both major 
standards at a modest price. And it’s 
more reliable because it draws less 
power and runs cooler. Best of all, 
it’s from Quadram. invented pc 


enhancements in 1981 . And we?ve 
been enhancing perfbrmatKe with 
value ever since. 

MainLink vs IRMA 


For 100 PCs 

IRMA2 $1,295 

MainLink + sw -$595 

Savings $700 

xlOOboards x 100 


TDIAL Savings $70,000 


Order your no-risk MainLink evalua- 
tion unit now. And stop shelling out 
needless dollars for 3270 emulation. 



‘ ‘MainLink products do what no 
IBM or IRMA board can do-they 
offerdre user both IBM and IRMA 
register-level compatibility within 
one board... the dtuil compatibility, 
reliability, and low pricing maie 
the MainLink products a winning 
proposition" 

-Datapro' 



MainLink 

BM -t- IRMAfor>395. 

In CalifanualSOO) 34S-4006 
Outside US.(408) 562-4719 
National Semiconductor 
Quadram Products Group 
750 Central Expressway, M/S 34- 10, 

Santa CUra, CA 95050-2627 
Dealer inquiries wet c ome. 

Trademarks/owrters; Quadram, MainLink/ 
Nstional Semiconductor Corp 
Microckannri/Interttatioital Busirsess Machines 
Corp, IRMA/Dtgiral Comrounicsnont A s soc i ate s , 
lnc.OS/2/MicTosohCo(p. Datapro/Datapro 
Research, Ine. 



1 1 vFCf Send me a MainLink Evahia- I 

1 1 lbo!tion_MCA_daBskbus. | 

■Prle 

C " rwnrtaimi 


aty 

lelq]hone( ) 

Signature 

Nim out of ten I 
more. If you’re not 


thar MainLink evaluation unit and order 
ly sansBed, return the unit and owe nothing. 


L? 


1 - 800 - 538-8510 

National Semiconductor 
Quadram Products Group 
750 Central Expressway, M/S 34-10, 
Santa Clara, CA 95050-2627 

National 
Semiconductor 


.j 


♦IRMA/3 costs $695, $I098.1btal Saving, $50,300. 
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Is this your only route to 
rnainhurne inSmatioii? 



Escape to Auloware: NOW! 


When you need mainframe access, why 
endure a frustrating labyrinth of screens ? 
Especially when Attachmate software delivers 
simple single-menu access. 

It frees you to select E-mail, transfer files 
and retrieve data with single-keystrob ease. It’s 
so automated, we call it Autoware. So fct. 


we had to call it NOW! 

NOW! lets you customize menus for 
specific procedures or applications, such as 


Attaching 


unattended file transfer. Within minutes, even 
non-programmers can automate most repetitive 
mainframe chores. 

Make mainframe access a direct path, not 
a mindless maze. Let Autoware do the wotk^ 
you— NOW! Call for your free demo disk: 
800-426-6283. 


Attachmate Corporation 13Z31SE36di Street Bellevue, WA 98006 (206)644^010 

NOW! ind Auuwm m (ndemarb of Aiuchnute Corpootun 
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The Network Eye. 

$295 from Artisoft, runs 
under NetBIOS. Its 
unique multiple- 
window design allows 
you to view and control 
up to 32 monitors 
simultaneously. Eacft 
window displays the 
command-line area of 
a monitored screen. 


can. for example, name your station, de- 
termine how many masters can control and 
monitor you at the same time (one master 
is the default), and make sure that you re- 
ceive notification whenever you are being 
watched by a master. 

On a workstation, you can also set any 
passwords a master must know in order to 
use your system. If you want, you are giv- 
en the option to implement a two-level se- 
curity system: a first password to restrict 
monitoring and a second to restrict control 
of your PC. If you do not type any pass- 
words when you sign in, then anyone sign- 
ing in as master can gain access and. as a 
result, control your machine. You must re- 
boot your system to log out of TNE as a 
workstation. 

On the workstation end of a connec- 
tion, your keystrokes progress at normal 
speed and your work goes on as usual . The 



FACT RLE 


The Netwwk Eye. 

Version 1 .23 
Artisoft IrK-. Artisoft 
Plaza. 575 E. River Rd.. 

Tucson. AZ 85704; 

(602) 293-6363. 

Ust Price; $295. 

Requires: Workstation; 

2K RAM; Master: 30K 
RAM; NetBIOS services: DOS 3.1 or later 
In Short; The Network Eye combines many 
interesting and some unique 'eatures in a low- 
priced package- Using pop- up windows and 
running with NetBIOS. TNE allows significant 
flexibility in training and support relationships 
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TNE TSR slows you down, but not appre- 
ciably. According to our performance 
tests, the program slowed down prxxess- 
ing and video speed by approximately 20 
to 30 percent. 

ADJUSTABLE INTERVALS 

The degree to which the PCs running TNE 
are slowed down can be controlled some- 
what by the users of the program. The pro- 
gram is designed to transmit a total screen 
to the monitoring station(s) at set time in- 
tervals: you can change the values of those 
intervals to optimize them to your configu- 
ration. This capability is important, be- 
cause the program doesn't discriminate be- 
tween screen elements that have changed 
and those that have not. This means that if 
you have a lot of active TNE stations, a sig- 
nificant load on the transmission capability 
of some network-cabling schemes results. 
On some networks, you might want to in- 
crease the monitoring interval in order to 
decrease the data load. 

When you sign in as the master, you 
had better have your manual close at hand. 
You control the program with Alt-key 
commands, and the command names and 
symbols you will need to know aren't all 
intuitive. Additionally, the only error mes- 
sages you are going to receive are beeps. 
Once you have become familiar with the 
program, it proves both versatile and reli- 
able. but it does take a while to leam. A 
toggle help menu would be desirable. 

The master program initially displays 
two windows with contrasting colored bor- 
ders. The first window, called the Clip- 
board. stores cut-and-pasted text between 
workstations. The second window, called 


the Local Screen, displays the contents of 
your master terminal's screen. The win- 
dows have cursor control points for sizing 
and moving the screen, but you don't need 
a mouse to use them. You can type in the 
name of whatever workstation you want to 
access, but there is no list of active stations 
to prompt you. 

When the connection is made, the win- 
dow on the master's screen reveals the 
contents of the workstation's screen. A 
zoom function allows you to view the en- 
tire screen. If you link to more than one 
workstation at a time, an option lets you 
scroll through each one's full-size screens. 
You can also start an automatic rotation 
through the named screens, which changes 


You can set any 
passwords a master 
must know to use 
your system. You can 
also implement a 
two-level security 
system; first, to 
control monitoring; 
second, to control 
use of your PC. 


the viewed screen every 5 seconds. As you 
move between windows, the program ap- 
pears to make the current highlighted win- 
dow come to the front of the screen while 
stacking the rest of the screens behind the 
active one. 

In place of a file transfer feature such as 
the one in R2LAN there are commands to 
let you cut-and-paste full screens from one 
workstation window to another. The pro- 
gram stores the text in the Clipboard win- 
dow between moves. You cannot paste 
into the local screen, because its process- 
ing is suspended. This works well for 
transferring formatted text, but the screens 
of some spreadsheets and other programs 
won't work with the cut-and-paste feanire, 
because their lines don't end in hard car- 
riage returns. 
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The installation of TNE involves creat- 
ing a directory and copying files from the 
floppy disk that comes with the package. 
Since the TNE program runs under Net- 
BIOS, you must have NetBIOS services 
available before going into the program, or 
else an error message on the prompt line 
will remind you of your oversight. The 
need for NetBIOS means that if you use 
the TNE program on a Novell network, ev- 
ery monitored and monitoring station loses 
another 20K of RAM to the NetBIOS em- 
ulator. 

After you purchase the program, you 
can send in your registration card and re- 
ceive 30 days of free support. The software 
package includes a user manual, complete 
with descriptions of error messages. You 
can call Artisoft's electronic bulletin board 
at (602) 293-0065. 

The ability to simultaneously use TNE 
as both master and workstation impressed 
us, as did its ability to allow users to con- 
trol the frequency of screen updates. A few 
suggestions we have for future revisions 
include giving a workstauon the ability to 
refuse and terminate a connection, provid- 
ing a toggle menu screen for the master 
program, and providing more-complete 


Send in your TNE 
registration card 
and receive 30 days 
of free support. A 
user manual with 
descriptions of 
error messages comes 
with the software. 


help menus. The Network Eye does not 
support CGA graphics at this time, nor 
does it support Novell's IPX protocol. Al- 
though these features would be welcome, 
their absence doesn't detract from the 
unique interface and features in this pro- 
gram. 


R2LAN 


A close kin to Crosstalk Communication's 
Remote 2 program for modems, R2LAN 
connects two stations across a LAN rather 
than across telephone wires. The acknow- 
ledgable fortes of this package, which sells 
for $795 for a one-LAN version and fea- 
tures a unique file transfer capability, are 
remote control of resources arid providing 
technical support, because it is capable of 
establishing only a one-to-one relationship 
between users. 

One of the selling points of R2LAN is its 
ability to appoint appropriate users as sys- 
tems managers who can then set up users 
and defaults. The package lets you create 
up to 3,000 systems managers and/or users 
during the installation process. A systems 
manager can also keep a log of incoming 
calls in an ASCII file for future reference, 
allowing him to track who uses the pro- 
gram and how they use it. The version of 
R2LAN we received for review ran only 
over NetBIOS , though the company prom- 
ises an IPX version will be ready for ship- 
ment soon. 


More solntions for printer sharing 
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In the Remote 2 program, the station 
doing the monitoring is called the caller, 
while the station being monitored is the 
host. The host TSR software requires 50K 
of RAM on a computer equipped with a 
monochrome screen or 72K RAM on a 
CGA system. Callers are allowed to con- 
nect only to hosts, and vice versa, but the 
program does allow multiple sessions to 


occur simultaneously. 

The R2LAN Caller software includes a 
complete and easy-to-use menu system. 
This menu, which is activated by a hotkey, 
employs the simple point-and-shoot meth- 
od to call into a host’s system. A message 
pops up at the center of the screen, inform- 


ing you about the progress of the connec- 
tion, telling you when you’ve connected, 
and asking for a password if the host re- 
quires one. In addition the menu also pro- 
vides you with a complete list of com- 


R2LAN's hotkeyed 
menu system employs 
a point-and-shoot 
method to call into 
a host’s system. 


mands and options. 

One interesting option on the caller’s 
menu lets the connected stations exchange 
files — a feature unique to R2LAN of the 
packages reviewed. R2LAN's file transfer 
capability lets networked stations transfer 
files easily, without using or even estab- 
lishing a traditional file server. The pro- 
gram also gives you the ability to list and 
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Crosstaik 
Communications 
R2LAN has a user- 
friendly dialing 
directory, shown here, 
that makes 
connections through 
menus. R2LAN costs 
$795foraone-LAN 
installation and is the 
only program in this 
review to offer file 
transfer without using 
a file server. 


With more than 300,000 installed devices, PrintDirector is responsible for successful printer and peripheral sharing in a 
lot of different applications and configurations for Fortune 1000 companies of all sizes. Take a close look — you'll probably 
find a configuration that will meet your needs. From simple plug-in boards that allow three PCs to share one laser printer, to 
models that can accommodate large groups of users running different software and connected to lots of different periph- 
erals, PrintDirector fills the bill. For more information on the PrintDirector family of products, or the name of a local dealer, 
call us today at 1-800-243-2333 (1-617-924-1680 in MA) and choose from a broad range of products and options to meet 
your exact price/performance requirements, circle 522 on reader service card 


If yoocan*t find yonr application here, 
draw it and send it to ns -we’ll suggest a solntion. 

Name 

Title 



DIGITAL 

PRODUCTS, INC. 


the sub-LAN ” company 


Company 

Address 

Application 

Phone Number 
FAX Number _ 


108 Water Street. Watertown, Massachusetts 02172 
(617) 926-1680 ( (800) 243-2333 
FAX (617) 924-7814 1 TELEX 312345 
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When you’re working, there’s only one 
thing worse than being interrupted. Being 
interrupted by your own PC. But when you stop 
to format a disk, it makes you stare at a blank 
screen for about 2 minutes. Format the whole 
box, and you lose close to 20 minutes. And if you 
ever have to format a data cartridge tap)e, your 
machine is out of action for as much as 2 hours. 

But if you use our formatted disks and 
cartridge taf)es, you’ll never be interrupted 
again. The disks come in 3.5" and 5 14 "sizes. 

For the IBM PC, PS/2* and compatibles. Our 
data cartridge tajjes come in 10 to 150 Mbyte 
versions. All you do is take them out of the box 

For more mfornution about fonnattcd diskettes and data cartridge tapes, call 1-800*888' 
“IBM" and “PS/2’' arc registered trademarks of the IBM GriporaticMi. 


and keep right on working. Of course, it helps to 
buy them first. So next time you need diskettes 
or data cartridge tap)es, be sure to ask for 3M 
formatted products. 

OK, we’ve taken enough of your time. 
Now you can get back 
to work. 



Come see us at Comdex, Booth #1742. 
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CONNECTIVITY 
LAN REMOTE CONTROL 


sort directories to make the file transfer 
task easier. This function is particularly 
valuable when used over the long-distance 
telephone LAN-to-LAN links available 
thrrxigh the combination of R2LAN and 
Remote 2. 

Once you’ve signed into your station as 
a potential R2LAN host, you have to sim- 
ply sit back and wait to be called. There is 
no way to request help from a caller as is 
provided for in some of the other pro- 


grams. In order to be able to reject a caller, 
a host must have a password set up for it- 
self. There is no provision for a “Do Not 
Disturb” sign. 

Once the caller and host connect, notifi- 
cation of the connection appears on the 
host terminal and the caller sees the exact 
replica of the host’s screen, but the con- 
nection isn’t quite seamless. The connec- 




Professional-looking labels made ea^! 


LABELPR0c5^^ 

& Avery Laser Labels 








Avery LabelPro,. 
Software for IBM 
PCs offers an easy 
way to produce 
professional- 
looking labels and 
transparencies from 
your HP LaserJet’ 
or PostScript* 
compatible laser printers. LabelPro feamres 
include: 

• Preset layouts for Avery Laser Labels 

• Scaleable fonts, borders & clip art 
« Imports dBASE’ and WordPerfect* 

• Free Avery Laser Labels & 
Ibansparencies in each box. 

Ask for LabelPro Software by product code 
#5100 from your local office 
products and computer dealer 
or call 1-800-535-3232 ext 30 
for further information. 

AVERY 




Avery laser SuRjlies 

Order ibese fmry User suj^lies by product code number 


Product Label Size Labels Per Sheets Per 

Code H X w Sheet Package 



51B2 8’/4'xir 50 

5282 8’/i* X 11 ' M 


Return Address Labels 


5267 80 « 


Address/Shipping Labels 


5160 1*x2H' 30 

5161 rx4' 20 

5162 1V5*x4' 14 

5163 2*x4’ 10 

5164 3V5* X 4' 6 

5165 8’/4*xir 1 


Laser Diskette Labels 


5196 2V**x2y4' 9 70 

for 3'/1f’ diskettes 

5197 1'/4*x4' 12 70 

for 5V*’ diskettes 



25 

25 


12 


2'A’ 


5294 

5295 


100 

100 

100 

100 

100 

100 
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non slows down the response of the host s 
terminal noticeably. In fact, our perform- 
ance tests show that, while its processor 


To reject a caller, 
an R2LAN host must 
have a password for 
itself. There is not 
provision for a “Do 
Not Disturb” sign. 


speed isn’t greatly affected, a PC tunning 
the R2LAN host software is able to perform 
video routines at less than half its usual 
speed. 

CHAT FEATURE 

The Chat feature of R2LAN is actually a 
separate program that works with the Call- 
er and host modules or alone. This simple- 
to-use program requires 6K of RAM on a 
monochrome screen and 1 8K of RAM on a 
CGA screen. The feature splits the screen 
in two and provides several key sequences 
to make your chat more eye-catching. 
Both callers and hosts can initiate chat ses- 
sions. Chat can be used while in an appli- 
cation or from the LXDS prompt, though 
the R2LAN manual recommends not run- 
ning Chat on top of another TSR program. 
Chat is simple to use and increases the total 



FACT FILE 


R2LAN, Version 1.0 
Crosstalk 
Communications. 

Division of DC A Inc., 

1 000 Holcomb Woods 
Pkwy.. #440. Roswell, 

GA 30076: (404)996- 
3996. 

List Price: $795 

Requires: Host: 50K to 72K RAM: Caller: 1 12K 
RAM : NetBIOS services; DOS 3.0 or later. 

In Short: This monitonng and support product 
also provides easy file transfer and chat 
capabilities. The one-to-one relationship 
provides support and interaction between two 
terminals running monochrome or CGA video on 
the same network 
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Communications Excellence 
gives you the rewards... 



...and us 


G/X25 Gatetvay is a high-speed multiuser LAN 
gateway providing information sharing with remote 
mainframes, minicomputers, service bureaus, or 
remote X25 PCs. The gateway also features 20 dif- 
ferent terminal emulators. 


G/Async Gatetvay provides multiuser asynchro- 
nous connections between a NetWare-based LAN 
and remote asynchronous devices. G/Async Gate- 
way features support for up to 15 of the most pop- 
ular asynchronous terminal emulation packages. 


G/SNA Gateway is a multiuser LAN-to-IBM main- 
frame link. It features both 3270 and 3770 emula- 
tion, so network users can quickly and efficiently 
execute on-line inquiry and batch processing with 
the SNA mainframe. 


G/Remote Bridge provides synchronous remote 
connections between any Advanced NetWare LANs, 
regardless of the LAN topology or manufacturer. 
Transmissions are flexible and fast, at speeds up to 
64 kbps. 

the awards 


Superior engineering and design have 
driven Gateway products to the lead- 
ing edge of technology. In fact, our 
products are winning awards for 
communications excellence from 
some of the industry’s most presti- 
gious magazines. That’s because every 
Gateway product is built to deliver the 
maximum performance within industry standards. 


Whether you need X.25, SNA, or asynchro- 
nous connectivity. Gateway is the single 
source that can give you the right solution for 
your information sharing needs. And you’ll 
have the confidence in knowing that it’s 
backed by the best support in the industry. 
To discover how you can reap the rewards of 
communications excellence, give us a call 
today. 

1 - 800 - 367-6555 

(714) 553-1555 in California 




Qateuiay 

communjcations, inc. 


G/X2S Gateway. G/Async Gateway, G/SNA Gateway. G/Ethemet. and G/Remote Bri^ are trademarks ctf Gateway 
CoRimunkatians. inc. Allotherirademarits are of their respective manufacturers. Copyright 1909, Gateway Communica- 
tions. Inc. AJI rights re se rved. 
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2941 Alton Avenue 
Irvine. CA 92714 




More Typefacesi 


W \fore than 100 tncludcd free 
# More than 4J00 can he incorporataib 
Adobe, Ititstrcam, Compusraphic/^R 
Greene, Digifonts, HP Type Dircclo/^ 
Club, The Font Conipanw Treacyfaces. 


More Clipart! 


w More than 300 are included free (over 6 
Mbytes!) 

• More than 10,000 compatible images are 
available from: ArtRight, Casady & Greene. 
k ••Hretffl^iakcr.'liynomic Graphics.'InXagc 
Club„^Markelmg Graphics Inc. , Metrd ** ** 
Image liase. Micromaps, .Um/zZ-. W/^AVk- 
\ 'ision. T-Maker, 3G. n ■ 


More Connectivity! • 

• Top qualitv slides using Matrix Slidemaker\ 
(SCOlflA ' 

# W indows Clipboard. CGM. 

HIM Mainframe graphics. 




The World’s Finest 
PC Illustration Package 
Does It Again! 


Corel DRAW has rapidly received acclaim as 
the most exciting graphics package in the 
industry - with ease of use, versatility and 
speed that exceeds even Macintosh programs! 
Now version 1 . 1 rockets even further ahead 
with unprecedented value and capability. We 
bundle in a phenomenal amount of free 
typefaces and clipart images that would normal- 
ly cost thousands of dollars. In addition, our 
new type converter enables thousands of addi- 
tional fonts to be incorporated. Furthermore, 


virtually unlimited clipart is available with 
over 10,000 images supported from 12 leading 
clipart vendors . 

Corel DRAW is the ideal illustration partner to 
Ventura®, Pagemaker®, WordPerfect®, MS 
Word®, Ami®, Lotus 123®, Excel® and hosts 
of other programs. 

Corel DRAW 1.1 is shipping NOW and you 
can upgrade your 1.0 version for $99. Call us 
for direct orders or dealer information. 

Corel DRAW! 1.1 $595 

1.1 Upgrade $99 


{"Tcorel 

(613)728-8200 
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"SoirwAiiic CALt TOLL FREE 

.\i>i>-().\s " 1 - 800 - 822-8088 


worth of R2LAN. 

As with Norton-Lambert’s Close- 
Up/LAN, R2LAN allows for printing at the 
remote printer of the host or caller. The 
limitations of its one-to-one relationship 
hinder R2LAN from printing at multiple 
locations simultaneously. 

Crosstalk Communications is a strong 
company with a long history in the busi- 
ness; it has a large technical support staff. 
Support for R2LAN includes two user 
manuals and a free suppon line The pro- 
gram is easy to use, but the manuals refer 
to the use of the Remote 2 family so often, 
you begin to wonder what package you 
bought. 

The family relationship is a big part of 
R2LAN’s strength, DCA (the parent orga- 
nization of Crosstalk Communications) 
and Microsoft recently announced the de- 
velopment of an asynchronous communi- 
cations server (ACS) for networks. This 
combination means that you can use 
DCA’s products to control a station on the 
same LAN, to control a network station 
from a PC in a remote location by using 
Remote 2 and R2LAN, and to control a PC 
on a remote network from your local net- 
work by working through R2LAN, Remote 
2, and the ACS. 

The R2LAN package provides good 
programs for monitoring and assisting an- 
other user on the network It lacks some 
features available in competing high-end 
programs, but it is well supported and 
should evolve quickly. By combining 
R2LAN with the Remote 2 side of the fam- 


CONNECTIVITY 



Providing every possible monitored- 
to-monitoring configuration of LAN- 
based remote control as well as 
literally every possible feature , except 
for a file transfer capability, Norton- 
Lambert’s Close-Up/IAN is 
obviously a well-designed product. 

Though Close-Up! LAN's, per-user 
pricing makes it comparatively 
expensive, but considering what you 
get for your money we feel it’s 
realistic. The product is easy to 
install — conveniently it automatically 
selects either the IPX or NetBIOS 
protocol upon log-in. It’s also 
especially easy to use. because it 
provides TSR software for both the 
users doing the monitoring and the 
ones being monitored, allowing both 
to carry out remote control and 
monitoring activities without 
disrapting their work flow. These 
TSRs admittedly take up a moderate 
chunk of RAM, but they offer more 
than their peers, because they provide 
the ability to let users ’ 'chat. ’ ’ 

Finally, all of the features that Close- 
VpILAN offers don’t bog it down 
much at all, even when it’s 
transmitting graphics images between 
stations, an option that more than half 
of these packages don’t even offer to 
the user. 

Close-UpILAN's closest 
competitors made picking it a tough 
decision, though in the final analysis, 
their failure to support graphics did 
them in. The Network Eye has a 
unique style and a wide selection of 
admirable features. LAN Assist Plus 
performed especially well in our tests 
and offers impressive ease of use as 
well as a flexible array of options. 

ily, you can create solutions for offices 
needing one-to-one support and monitor- 
ing on even a nationwide basis . ■ 


Franks. Derfler, Jr., is workgroup sys- 
tems editor of PC Magazine. Patricia A. 
McGovern is a partner in a desktop pub- 
lishing service firm. Pamela Watson is a 
professional free-lance writer and a fre- 
quent consultant to PC LAN Labs. 
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R2LAN’s family 
relationship to 
Crosstalk’s parent 
company DCA means 
that you can also 
use DCA’s products 
to control a station 
on the same LAN and 
to control a PC on a 
remote network. 


FAXdf 215-639-7234 Cuslomcr Service; 215-639-71 10 
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How can Noithgate afford to offer a 
286/12 with 32MB hard drive and one full megabyte 
of RAM when Dell's newest Series 210 system, for the 
same money doesn't match up? 

Maybe it's the high cost of color advertising. We 
use two colons and pass the savings on to our 
customers Would you rather get more computer for 
the money..x>r be entertained with color pictures? 

Here's a fresh Idea... Mate Northgate and 
Dell's moneyback guarantee program meaningful: 
Order from both companies 


1 Full Megabyte RAM 

100% GREATER! 

32 Mbyte Hard Drive 

50% LARGER! 

12 MHz Processor Speed 


$169900 

BUYER'S SCORE SHEET. 


30 days later send back the loser. 

Or teep life simple and place your order with 
Northgate. Odds are it's the one you'll teep anyway. 



Phone Northgate for full details and pricing 

800548-1993 

Canadian Toil Free Order Hotline: 800-338-8383 



FiNANCiNG: Use the Northgate "Kg N" revolving credit card instead of 
tying up Visa or MC credit. Millions in financing available, easy to qualify. 
OR.. .Lease Northgate with up to flveyear terms. Ideal when cash flow is 
Important. Phone for details. 


Read the Specs. Check the Leader. 

Total the winning checks and make your decision. 


StBiidard 

Features 

DELL 


NORTHGATE 


Processor 

12.) MHz 80286 


12 MHz 80286 


Memory 

)I2K 


One Megabyte 


Video Interface 

16 BK Built-in 
(Factory FlxaUel Only 


l6Blt Add^n 
(On-Slce Fixable) 


Display 

12" VGA Mono .31 DP 


l2"VGAMorK) .31 DP 


Floppy Drive 

One - 1.2 or 1.44 


One- 1.2 or 144 


Std. Hard Drive 
Capacity 

20 Mbyte 


32 Mbyte RLL 


Hard Drive type 

IDE Bulh-ln 


Can use - Ra. MFM. 

IDE ESDI 


I/O Capabilities 

2 Ser. I PP 


2 Ser.. 1 PP 


Keyboard 

"Mushy Ibuch" 101 


Famous OmnlKeyfl02 


Software 

Diagnostic 


OrKJne Help. MS-DOS 


Space Saver Case 

15"W, I5"L4”H 


14.5 "W, I6.5' L. 5.5"H 


Mofteyback 

Period 

30 Days 


30 Days 


Warranty 

1 Yr. Parts $ Labor 


1 Yr. Parts & Labor 


Phorte 1bch 
Support 

Unlimited. Toll Free 


Unlimited. Ibll Free 


Hours Open ■ 

Sales 

Startdard Daytime. Eve 


24 Hrs All Day Every 

Day • Effective 9/1/89 


Hours Open • 

Tedi 

Startdard Daytime 


24 Hrs. All Day Every 

Day -Effective 9/1/89 


IMal 

81.699 


81.699 


SCORE 

DEU 


NORTHGATE 



NorthcKe. 212 MKrostaUon. and OMNIKEY/102 are rcglsiered trademarhs o( Northgate 
Computer Systems. Inc. 0 1999 

DeOS)«tem. tsarcglBiered trademarli of Del Computer Corporatiort 1989 Pricesandspe- 
cltea e u n s are subfea to change wehout notice N oilhe Wt teienies the right to subaiafcottv 
ponems of equal or greater quality or performance Al Kerns subiect to avallablHty 
BUYERS BEWARE' Northgate charges credit caid sales only when system is in the shipping pro- 
cess Others use your money by chargirtg cards at timeolsale Wetecommendvou be aware ol this 
whenconsidetitwvom vendor 

PS. Ask about OmnIkeyfPLUS. the new Nordigate Keyboard desigited the way you want! 


And the winner is... 

Call NOW! 





K^ese expert 
opinions are not 
enou^... 


Now you get the 
industry’s top performance 
386 systems at new 
industry low prices. 


Infoworld: 

“Northgate^ 25MHz 386 
Tops the Field” 

OR... 

PC Magazine Editor^ Choice 

BOTH20and25MH2 

models. 


BU-l-L-E-T-I-N 

Northgate now shipping 
Elegance 33MHz Ml 
system priced at... 

* 4599 «« 


Desktop or Upright case. . . 
Northgate wiU custom build your 
386 Elegance to your lequirements. 

Special Note: When ytxi call, ask 
about the all-new OmniKey/PLUS 
keyboard. Itk typing perfection. 




NOimiaMV COMPUTSR SVSmM, INC. 

1389S Industrial Park Blvd.. Suite 110 
Ptymoutti, Minnesota 55441 


8(KI-548-1993 


BUYEIiS BEWARE'SoiriafXe charges credit card sales 
only when syneffl is in the snippio| piocesi Others use )Qur 
money by charging cards at time at lale. Vi mamnendyM be 
aaare of tht toXen considerii^yMr vendor. 


North^te, OmniKey/PLUS, OMNIKEY/t02 and the Sonhcate ‘N' logo are lettered trademarks of Northgate Computer Systems, Inc IBM is a registered trademark oflnttmational Business Madiines 
Corpontioa MS-DOS is a legisttied trademark of Mictostm Corpontioa Allother trademarks are the property of their respective owners. 


Copyright 1969, Northgate Computer Systems. Inc 







NC’S 386/20 NCS 386/25 


$299900 $349900 


NiHihptc OS/2 
NiM Av'JtlahIc 
wiih Systems Only, 
ilnix vn)mputibiliiv 
is ^lWfuntccd. 


SyMPnCMIC 
\X hU- i-hnur ii< haal 
dnw DfilHtiis: VtiA 
tr.K)21x76K;S(:S1 
ominillcr and dcviirs 

I JW lUiiipsMfdcniv 

Kc)th systems come with a 64K rcad/write-Rack cacne as standard and an 
S atr^ded to 256K of static RAM to provide the grcatc.st apacity ja.<*e m 
history The result is systems apablc of maximizing hit rate and yielding the 

nearest possible performance to true “zero wait. roAM.as Mhvte 

Standard Ulcgance Systems come with One Mbyte of RAM, 65 Mbyte 
RLL 28Ms Haid Drive; Mono Monitor with Hercules Cxrm^tiblc ard. 
Desktop Case; Proprietary Northgatc Motherboard with eight expansion slots 

and 16 Mbytes of RAM apa^, MS-IX)S 3.3 " toltaid 

Hypertext Help program; and now the spectacular OmniKey/1 1.US Keytxara 

ihal^ gening rave reviews everywhere. 


MAGAZINE 


innoR’s 

cmici 

5-30-89 




COMPLKTE SYSTEM: 20MHz Processor; 
65MB Hard Drive: 800,000 KBS Data Transfer; 
1MB RAM (Expandable to 16MB); 1.2 and 1.44 
hi{(h density floppy drives; 14* Monitor; Here. 
Compat. Card; MS-DOS 4.01; Full Size 
Desktop Case with 5 drive bays; OmniKey 
Keyboard; 1-Year parts/labor warranty; 
Replacement parts express overni|tht at our 
expense or At- Your-Office next day onsite 
service, one year at no extra cost. THE BEST 
TECH PHONE SUPPORT IN THE 
COMPUTER BUSINESS. Toll free, unlimited. 


When you want to know 
aU about a computer 
system ... Ask 
Dr. Jerry Poumelle.* 

Put a machine in Pournelle's workshop. He'll 
soon tell you everything you want to know about 
it with no punches pulled. 


NOTE: Plpdiiir Pifr Mode system arrhiteclure b 
preferred la many appUcatkiiM to rarhe design. It b faster 
than all but Ibe larg^ cache systems la certain * 

appUcalkMis requiring substantial memory calb. 


anw w * Nortnne d>tf cwdw cml Mto flwiy wtM lyaM 
U to Ua UMepag P**KMa OiMn an jnsr aoHy by diargMg cardi U 
MBcofMb Wr rsewM— rf ym be ot bu »4oi 


Recently, Dr. Poumelle looked at Northgate’s 
80386 Pipeline Page Mode system and reported 
in BYTE July, 1989 (excerpted): 

*JefTy Pournelk bolds ■ docioratc in psychology and u a science 
Tictiott wnier who also eanu a cutnfurtable Uvii^ whting 
about computers present and future. 




the case is sturdy, and the motherboard 
construction is clean and neat. The boards are 
thick; I’ve seen some clones with boards so thin 
they wave in the breeze.” 

"... I like this machine a lot.” 

”... The workmanship is superior.” 

”... there sure wasn’t any installation required 
for this system. I just turned it on, and it came up 
in MS-DOS 4.01.” 

[a software program] ... "which is all graphics is 
almost twice as fast on the Northgate 80386 as 
on my other machines. So is Windows ...” 

"... I rate the Northgate 80386 as better than 
good enough on CPU and disk speed and wow! 
on video speed.” 

Nonl«M. OBntlCey/n.US. OMNDCEY/IOJ aal At NonttM 'N’ koto tn lecuiend 
ndcnackt of Wowti p t c Cawf Itr Symt. Inc All oAer rakmnrt* we At pt u peny 
of Acw lo^ective owwn 


”... 1 have reports from other people who have 
Northgate computers, and they’re happy.” 

"... All in all, the Northgate 80386 looks like 
one of the best deals in town.” 

Sudden Service: We Ship All Orders for 
386/20 Systems within 4 days!** 



800 - 548-1993 


NORTHQATE COMPUTER SYSTEMS, INC. 

13709 First Avenue North, Plymouth. Minnesota S5441 

Canadian Toll Free Order Hotline: 800338-8383 



FINANCING: Use the Northgate "Big N" reviving credit card instead of 
tying up Visa or MC credit. Millions in financing available, easy to qualify. 
OR ...Lease Northgate with up to five-year terms. Ideal when cash flow Is 
Important. Phone for details 




LOOK! Just a few new 


CONVENIENCE CLUSTER ... 

Large Backspace Key. hard to 
miss; L shaped Enter Key; Back* 
slash next to Shift: UnshIfted 
Asterisk Key— a wonderful addition! 


NEW... 

North^te 

OmniKeyPLUS 

The keyboard you asked us to design! 

Thousands of you asked us to make a keyboard 
designed the way you want, not what IBM and all their 
keyboard clones force on you. 


F KEYS ON THE LEFT... 

12 easy to reach, programmable 
F Keys where they belong and 
where your fingers expert to find 
them Instinctively. 


Now . . . discover OmnlKey PLUS! 

As are all our keyboards. Northgate's engineers designed 
this gem from the ground up. It's not a PacRim economy 
job anyone can buy. fT'S EXCLUSIVELY NORTHGATE. 

One look, one touch tells you this is the best in keyboard 
design, in quality, in all its many features so you can type 
fester, confident all the keys are where you want them. 


H Alps Click/iaaile 
* Key Switches 


H Dip Switch 
* compatible with 
nearly any IBM PC 
type system— PS/2. 
&nith. Compaq, 
Dell, Tandy. AT&T 


■ OmniKey PLUS 

* weighs 5.5 lbs., 
made to stay put on 
your desk 

Cable plugs into 
back of keyboard 

■ Low Profile Elegant 

* Styling! 


Now! TWo separate keypads. Cursor arrows in logical, 
comfortable array— gone Is the ill-conceived "inverted V 
And the backslash key Is placed "just right" See detail 
panels 

Will you prefer OmniKey PLUS enough to discard your 
current teyboard? "feke ten days to make up your mind. 

If not return for full product cost refund. 

Quantities may be limited so call or send your order today. 


Introductory Limited Time Price 



For Dealer and Distributor Program Pricing. Phone Keyboard 
Dept, at 612-553-0734. 





features of OmniKey PLUS. 


CURSOR/SCREEN KEYPAD ... 
With arrows in familiar diamond 
pattern. No need to hit Num 
Lock or hold down Shift Key 
And we nuked the inverted T. 


NUMERIC KEYPAD... 

With all the math operands in 
place around the numbers. Large 
INS DEL and ENTER Keys. Has 
lighted indicators above pad. 


Phone Toll Free 

800526-2446 

HOURS; Mon.'Fii 7am'8pm. Sat. 8am-4pm Central 




Northgate Computer Systems, Inc. 

13706 Firii Ai«nue North 
PlyinouCh. Mmnvsota S5441 


Compatible with 
virtually every 
IBM type 
computer in 
the world! 


Ten-day trial 
return for 
unquestioned 
full refund 


New OmniKey/102 Model 
Also Available . . . $99.00 


Three-year 
unconditional 
warranty, 
any cause, 
we will repair 
or replace. 


For those who prefer Northgate's 
OmniKey/102. an up-dated version 
now joins our line. Same trial offer. 

same 3-year warranty. 


Northgate Computer Systems. Inc. 

HTOS First Avenue North. Plymouth. Minnesota 55441 

Name 

Company 

Ship to (address) ■ 

City State Zip 

Phone 

Computer Brand 6 type 


OtT 

item 

SMppInc 

ibul 


OmnlKeyfPLUS* 

$119 00 




OmniKey 102 

$ 99.00 




OT lOI 

$ 99.00 




-You muM 9u<3fy ohich ca&lr you i tqu ift-l u i nhiuoiial cablei add t24 (XI M 
CofflpatIbUlly Notes: Please read before placing your order 

OmniKey PLUS is made compaOble throuch a comblnatton of dip 
switch settlncs and the proper connecuna cable Wemustknow 
the computer make and model you will be uslnf with 
OmniKey PLUS Otherwise we cannot cuaranieecompiatlbHIty 

Brwd Model lAT/XT) 


SHIPPING: Allow 5 days for 
order processing before ship- 
ment. Thereafter, shipments 
can be: 


Yes. Ship my OmniKey orderls). 

I understand I may use it for 
10 days and if i wish, may return 
it for full product cost refund 
I agree to pay for freight 
both ways. 

Northgate will accept COD 
and purchase orders from 
credit-worthy buyers for quan- 
tities totalling $500.00 or 
greater. Dealer and distributors: 
for quantity prices phone our 
corporate headquarters 
612-553-0734. 

FAX orders to 612-553-1695. 


ii NORTHGATE 
COMPUTER 

gg SYSTEMS 


^ Cdpyngn NorthgaM CompuM Symm*. Inc <M0 
AK Rigna n atwvad 

Nonngata. OMNIKEY/102. OmmKay PLUS, and (ha NonKgaM N' lego 
ara irada«r«rka o( Northgtia Conipuia< Syawna Ine Aa Mhat product 
and brand namaa ara iradamarka and 'ogwtarad tradamariia of than 
raapactfva cemparaaa 


■ UPS Ground add $7.00 ea.: 
allow 2-3 weeks for delivery. 

■ Overnight Air add $25.00 ea. 

■ Second Day Air add $1 2.00 ea. 


Prepaid amount enclosed S 

Please charge to my: □ Visa □ MasterCard 

Card No. Expires _ 

Signature of Cardholder 



Now Northgate gives you 

Credit and 

No Payments Until 1990** 

(Payments begin 90 days from the date your Northgate Computer System is delivered to you.) 



YOUR OTHER 
CREDIT CARDS? 


wmt iwm— I amoifft 

^ msi MdoM yew nurui sutus 

□ mamed 

□ wnumad 

Cl sepwaMi 


BIG M REQUEST FOB CBEDIT 

A married person may apply tor individual credit. I am applying lor (please check appropriate box): 

□ JOMT CHEOIT with another person. Complete entire application. 

□ MOMOUAL CKOfT txit rely on income or assets of another person as a basis lor repaying the credH 
requested. Complete entire application. 

□ MOMNUL CHEBT. Complete sections ‘V vid 'V only. 


Please complete an appropriate sections, providing at least two year’s residence and empiovnient history- This wil enable your application to be 
Hocessed as quickly as possible W you are sell employed, please be sure to complele section "0" on back. 

«» Your Persona] lafonnitkw weowswa iw oi cwoi s H 

MvNhk hni mui ust tMWMfe; ImM tmeiy 



Apr • 

__ 


Mb Ob e 

Cny Sum Zip 


•uy M 

_□ □_ 


oaw 

□ 




Use the Northgate, "Big N" 
aedit card, and avoid die 
"payment crunch. " 

Simply fin out the "'Big N” 
application, and send it in. Prompt 
approval assured! 

Once you're approved, simply call 
our TOLL FREE number and one 
of our expert system consultants 
can help you design the Northgate 
System which will best suit your 
needs, and it will be shipped to 
you right away. 

Best of all. there will be no 
payments due on your Northgate 
Sykem for a full 90 days starting 
from the day you take delivery! 

Northgate also offers flexible long 
term leasing plans too. You can 
choose the plan that wiD best 
fit your needs, with terms up to 
5 years. 

Phone Northgate Now!... 

80(K54W993 

HOURS; Monday - Friday 7 am. ' 8 pim. CSr 
NEW EXTENDED SAT. HOURS. 8 a.m. • 4 p.m. CST 
Canadan IbO Free Order HotMne: 8003384383 



b. Credit InfCMroatiCHI Wcludt ww wlcWs wtommiBn. < WWI pccomw wq^tsieP 


B«« Niint AMrass □ CMekag 




d. SeH-Ennloved Information 

ComgMe 

ffiit HCINT onN il MU are self enclOMd 


Buwwu Nant 


Prophnarsno 

CorporaMn ^wiwsiw 

Busmtu AdWMt 

Butmess iilephcni 

( ) 

Dtscnghon ol Susntss 

Ww ftoemon 

Snce 

aKOMfeon Bugitim 

Susrau' 

annual ncome (gross) 

(fWI) 

lbs suet p^a4$s si is^st sas si as tBSaii^Bg: 

Busdwss Name 

'• B*w 


1 iNeghene I Nrsenal Bardiat's Nne 

_Lj ! i_ 

^ dccewRM'i 

2. Niiw 



1 r^, 

3. fbwacW SMsawM « buem mwlwi 



PCM-1031 



Complete this application and mail to Northgate today! 


NORTHQATE COMPUTER SYSTEMS, INC. 

13895 Industrial Park Boulevard, Suite 110, Plymouth, Minnesota 55441 


* ‘Interest will accrue during defened period ‘Based on purchase price of $1299.00 on the "Big N" 

I per month. 1 8% APR revotvinc drarge. Prices sublect to dtange without nodcej 

Offer fKX vaHd for APO or FPO e u stomerv 



DESKTOP PUBLISHING 


I 

I 

Ventura to the 



MAX 

by / ami Feierson 



Even if you’re familiar 
with Ventura Publisher, 
in some ways you still 
may be cruising the slow 
lane of desktop 
publishing. These 17 tips 
can shift you into high gear 
when you want to configure 
memory, import files, 
and produce professional- 
quality output. 


No longer is Xerox’s Ventura Publisher the 
particular ux)l of designers, typesetters, and 
publishing professionals alone. The desktop 
publishing program ranks number one in the 
United States PC marketplace, with a broad 
spectrum of users, ranging from administra- 
tive typists up to top executives. InfoCorp, a 
California-based market research firm, esti- 
mates that 1 06,000 copies of Ventura shipped 
in 1988, outselling Aldus Corp.'s PageMaker 
by a full 40.000. 

To a large degree. Ventura's premier posi- S 
lion is due to corporate America's adoption of | 
the program as the de facto standard in profes- t 
sional document processing. But like any | 
powerful pmgram, Ventura offers features g 
whose use doesn't come easily, even to the i 
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veteran user. And assembling a publishing 
system, after all, requires a significant in- 
vestment of money as well as time. The 
single-user Ventura 2.0 alone costs $895; 
Professional Extension 2.0 tacks another 
$595 onto that. The Network Server ver- 
sion together with a three-node Network 
Pak runs a little over $2,000. 

Ventura became a force in the market- 
place by giving the most punch for the 
price. Its automation capability, for one, 
enhances efficiency in processing books 
and long reports. Contrary to popular be- 
lief, it also has no problem handling 
shorter documents with the same ease — it 
just processes them more quickly. In a 
well-managed workgroup, the network 
version of Ventura does much to increase 
productivity gains in publishing. 

The tips presented in the following sec- 
tion will help you optimize Ventura in or- 
der to get the most out of your desktop 
publishing investment, no matter what 
your level of expertise. Among the prima- 
ry factors that deserve your attention are 
achieving high-quality output, integrating 
cotrunon office applications within Ventu- 
ra, importing spreadsheet, database, and 
Microsoft Windows files, in addition to 
managing memory. 



Knowing all your options for outputting 
Ventura files means controlling costs and 
maximizing both the appearance and the 
reproduction quality of your publications. 
A laser printer is most often used to print 
Ventura files; it has the ability to produce 
high-quality output for the majority of user 
needs. Color printers ate also popular de- 
vices that offer results that enhance the ap- 
pearance of publications produced in- 
house. 

When the resolution of the laser printer 
9 is not acceptable for your high-end publi- 
I cations, however, it's time to think about 
ai using a typesetter. Preparing the layout in- 
I house yourself and then sending the Ventu- 
I ra files to a type house for high-res output 
3 can represent considerable cost savings. 


After typesetting, the film or plates can 
then be forwarded to a print shop for high- 
volume color production. 

TIP 1 ; You can use almost all the 
downloaded fonts and graphics you might 
want without adding more memory to your 
Hewlett-Packard LaserJet II (or compati- 
ble) printer. 

If you own an HP LaserJet II config- 
ured with standard memory (500K), theit: 
are a few tricks to use when memory errors 
occur. First, always install both the 150- 
dot-per-inch and 300-dpi HP LaserJet 
drivers in Ventura. When the memory-in- 
tensive 300 dpi causes problems, switch to 
150 dpi. The difference between the two 
printed resolutions is seldom obvious. 

If you must have 300-dpi output, identi- 
fy the problematic pages (those with extra- 
large fonts or huge graphic files) and print 
them one at a time. If the initial title page 
attached to a large Ventura chapter file is 
responsible for a memory error, send the 
title page on its own; then send the remain- 
der of the chapter. 

Even the most difficult pages can nor- 
mally be printed if you reduce the resolu- 
tion and print them separately. As a mie, 
users who stick to the 6- to 24-point font 
set Ventura automatically installs for the 
HP LaserJet almost never encounter mem- 
ory problems. 

T I P 2; You can use the HP PaintJet 
with Ventura, even though the program 
does not provide a driver to support this de- 
vice. 

You’ll need to use the HP PaintJet driv- 
er supplied with Digital Research's 


GEM 13 Desktop. (GEMI3 Desktop comes 
bundled with several GEM applications, 
and it can also be purchased separately.) 
UnderGEM, install the HP PaintJet. Next, 
copy the resulting PDHPJ9.ELQ driver 
from the GEMAPPSXGEMSYS directory 
to the VENTURA directory. Copy all 
fonts with .ELQ extensions from the 
GEMAPPSVFONTS directory. 

Now turn to the Xerox 4020 color print- 
er driver, available in Ventura. To get the 
necessary font width table, do a device- 
only install and select the Xerox 4020 as 
the output device. 

From within Ventura’s Options, Set 
Printer Info menu, the HP PaintJet will 
now appear as an output option. Select it 
and change the font width table to 
XRX4020.WID. 

To see what Ventura can do with the 
HPPainUet, load the CAPABILI.CHP ex- 
ample file, make it colorful, and go print. 
Reverse text, tilted graphics, mixed font 
orientations, and, of course, color are all 
available! 

T I P 3: Using Ventura is a great way 
to improve the appearance of general of 
fice correspondence. The program can 
even be used to perform mail-merge func- 
tions. The process is often just as fast as 
conventional methods, yet it produces 
documents with a superior professional ap- 
pearance. 

Here ate instructions for creating chap- 
ters that will print a list of names to number 
10 envelopes on a laser printer and, in a 
variation on that method, will merge the 
names in the list with form letters. Once 
you understand the basics of both opera- 
tions, you can easily customize style 
sheets and chapters to accommodate the 


Itesir FilB Frii» Viftu Rhriptftr FrAww lii'.ifj; 


C:.IVPE3£I\IIIT>TLE]>.CHP (DEFIUI .STV) 



You can acx:ess 
Venfura's Options, 
Set Printer Info menu 
to change output 
devices and printer 
font width tables. 
Following the 
procedure described 
in the article, use 
Ventura ’s Xerox 
4020 color pnnter 
driver and GfM/3 
Desktop'sHP 
PaintJet driver to add 
the PaintJet as an 
output device. 
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requirements at your office. 

A. List printing to envelopes. The crucial 
factor in using this technique is that each 
record in the list must be a separate para- 
graph. This means a line break is us^ to 
end each line within the nameyaddress re- 
cord and a single return is inserted at the 
end of the record. You can create this kind 
of list using your word processor or follow 
the instructions in Tip 7 to generate one 
from your database. 

For example, in Ventura, the list of 
names would appear as in Figure 1. In 
Ventura, a list of this type automatically 
manages variable record lengths and cre- 
ates a new page for each envelope. Time 
and effort are conserved by using Body 
Text as the basis of formatting each record; 
this way, tagging is unnecessary. 

( 1 ) Create a new chapter. 

( 2 ) Go to the Chapter/Page Layout menu 
and change the Page Orientation to Land- 
scape; select Single for page sides. 

(3) Make the following modifications: 

■ Body Text: 

Font: For this example, use Swiss, 12 

pt., bold 

Spacing: 

Above: 0 
Below: 0 
Interline: . 194 
In From Left: 6.75 
In From Right: 0 
Breaks: 

New Page: After 

■ Set the Underlying Page/Frame with 
the following margins: 

Top: 4.00 
Bottom: 0 
Left:0 
Right: 0 

■ For added design, make a repeating 
frame to border each address: 

Sizing and Scaling: 

Flow Text Around: Off 
Upper UftX: 6.37 
Upper Left Y: 3.98 
Frame Width: 2.62 (wider if neces- 
sary) 

Frame Height: 1.07 (taller if neces- 
sary) 

Ruling Box Around: Height of Rule 
1:.010 

Now just load the text file into the underly- 
ing Page/Frame. You can further enhance 
blank envelopes by placing your return ad- 
dress and company logo in repeating 
frames. (Turn Flow Text Around off for all 
repeating frames.) 

B. Merging a list with a form letter. For 

form letters, position the name/address re- 
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The above imported list is the first step 
toward using Ventura for improved office 
correspondence. 


cords as in the example above, but de- 
crease the top margin of the underlying 
Page/Frame and the spacing in from the 
left for the Body Text. Load the form letter 
into a large repeating frame just below the 
point where the addresses end. 

The date, company logo, and address 
information can all be included and placed 
into repeating frames. For large mailings, 
write your signature in a paint program, 
save the file, and load it into a repeating 
frame at the correct position in the form 
letter. (There is a limit of six repeating 
frames per chapter, so be sure to use them 
judiciously.) 


T I P 4: Choose a type shop experi- 
enced with Ventura files. Though this may 
seem obvious, it is an important factor that 
is sometimes overlooked. 

The Linotronic-series machines are 
probably the most common typesetting de- 
vices; they use the popular PostScript page 
description language, which offers per- 
haps the greatest ease and flexibility for ac- 
commodating Ventura files. But unlike 
your PostScript laser printer, which proba- 
bly has dozens of typefaces built in, a type 
house must purchase and download these 
fonts. 

Any type house owning a PostScript 
device is likely to own the entire Adobe 
Font Library as well. But it is always a 
good idea to confum this, along with other 
information, in advance. 

Here is a useful checklist for selecting a 
type shop: 

■ Does it handle Ventura files? 

■ What typesetter does it use? Is it a Post- 
Script device? 

■ Does it own the same fonts you’ll be us- 
ing? 

■ How does the shop want the files pre- 
pared: 

a. Printed to file (using the print-to-file 
option that outputs chapter files in ASCII 
format)? 

b. Printed directly as Ventura chapter 
files? 

■ What diskette formats can it read? 

■ What is its normal tum-around time and 
cost per page? (This varies with the resolu- 
tion-^35, 1,270, or 2,540 dpi — so be 
specific.) What is the rush charge? 

■ Are there different charges for film, 
plate, or repro positives and negatives? 

■ What printer-width table should you 
use? Does the shop supply any special 


The Add Remove 
Fonts menu lets you 
specify whether a 
font is resident at the 
printer or should be 
downloaded. 
Reduce the size of 
chapter files printed 
to disk for typeset 
output by changing 
the Style status of 
downloaded 
PostScript fonts to 
Resident (assuming 
your type shop owns 
the same fonts). 
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Haven’t You 
Heard the News? 



You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from ZifhDavis Publishing Co. 
and let potential clients read all about it.* 

To find out how you can have your article 
or review reprinted, contact Jennifer Locke — 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave. , New York, NY 1CX)16, 212-503-5447. 

‘Minimum quantity 500 reprints. 


ones? (Some Compugraphic typehouses 
will provide special printer width tables if 
they’re using The Computer Group’s 
Typesetter’s Connection, which allows the 
Compugraphic to be selected as a direct 
output device.) 


T I P 5; When spot-color printing, dis- 
able unused colors. The primary reason for 
using spot-color output is to reduce pre- 
press setup charges that would otherwise 
be incurr^ when the print shop prepares 
color separations. But opting for spot color 


Spot-color output is 
used to reduce pre- 
press setup charges, 
but you can waste 
money if files are sent 
to the type shop 
containing overlays of 
unused colors. 


can actually waste money if files sent to the 
type shop contain overlays of unused col- 
ors. A two-color job, for instance, will 
print five additional overlays per page if all 
colors are enabled. If these go to film, you 
can calculate the damage at an average cost 
of $10 to $20 per typeset page. 

You disable colors through Ventura's 
Paragraph/Define Colors menu. For each 
unused color in the list, change the Color 
Setting to Disable. Black cannot be select- 
ed or modified; it will print regardless of its 
use in the chapter. To avoid paying for 
each unused black overlay, treat a color as 
“black” throughout the chapter. 

For example, if you want the final out- 
put to make use of yellow and red only, 
disable one of those colors. If you disable 
red, change all instances of red in the chap- 
ter to black before sending the files to the 
type shop. Of course, this produces black 
and yellow overlays, but remember that 
both are actually set in black. If enough 
printable areas remain around the perime- 
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We Wrote the Book On 



R Started WRh Laser 

When laser printers first came out, people hesitated to calJ 
than “typesetters.” Even though they could handle complicated 
layouts, lots of diflierent typefa^, and a full range of type sizes, the 
standard printer resolution of 300 x 300 dpi was too poor to compete 
with phototypesetting. 

Laser printers had other limitations as well. If you wanted f^t 
printout, you’d have to restrict yourself to a few typefaces at a small 
^^^mber of sizes. If you wanted many typefaces in unlimited sizes, you 
tiKUdgduced to very slow print speeds. 

LuerMaster Had A Bener Idea 

LaserMaster”* was the first to successfully tackle ALL of these limitations. 

Our inttoductory product, the LC2 printer controller, offered typeface flexibility, 
a range of type sizes from 4 to 1200 point, darkroom-style special effects, and 
super-bst print speed. 

With the LX6 Professional controller, LaserMaster became the first to bring 
600 X 300 dpi quality to popular laser printers like the fiP Laserja Series 11. The LX6 
Professional came standard with 35 fonts and the same array of type effects and options 
offered by the LC2, but provided even faster speeds and higher resolution. This b(^t in 
output quality put LaserMaster way ahead of the pack in the ongoing quest for true plain-paper 


The Price/Pepformance Advantage 

Now with the LaserMaster 1000, LaserMaster has outdone itself again-«rK/ its nearest competitor, the Varityper VT600P. LaserMaster’s 
1000 X 400 dpi output provides more dots per square inch than Varityper’s 600 x 600 dpi, at 10 times the print sp^, and only half the cost. 

The LaserMaster 1000 is powerful, sophisticated, versatile, and clean. It handles 120,000 pages year (compared to Varityper’s 30,000 
per year). It comes with 35 Bitstream* typefaces and accepts hundreds more, in any size from 4 to 1200 potot, all quiddy Mtedm-the-fly 
as you need them. It works with any GEM or Windows application, including Ventura Publisher and PC Pagdwiori-h also offers 
processing, and PostScript* language capability. It requires little maintenance and uses neither developer Oike VaH^fplsr’s modtj) mr 
noxious chemicals flike phototypesetting systems). 

8o if you’ve been waiting for a plain-paper typesetting system that meets your needs for quality, speed, and 
sophistication, at a price you can firially afford, tate a look at the price/performance advantage of the LaserMaster 1000. 

^ hatScript is j frm d em ark t^Adobe fystrrm, htc. VarUyfm ts mv a Ttgn CompMty. 


Plain-Paper Typesetting — FAST! 


CIRCLE 233 ON READER SERVICE CARD 



fASTER 


oH 7156 Shady Oak Road, Eden Prairie, MN 55344 612/ USA-TYPE (612/ 872-6973) Fax: 612/ 944isSg^;^ 

to? 



ter, the color names black and yellow ap- 
pear. When you send the overlays out to 
the print shop, you’ll want to prevent con- 
fusion by whiting out the color name 
“black,” or pasting over it the “red.” 

TIP 0! To reduce the size of files 
printed to disk, specify fonts as Resident. 

When using downloaded PostScript 
fonts, change their Style status to Resident 
in preparation for printing a chapter file to 
disk for typeset output. (If your type shop 
does not own the same fonts, you’ll have 
to leave their status as Download . ) 
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Often, the information that makes up pub- 
lications like financial reports, research 
summaries, catalogs, office correspon- 


dence, and technical documentation origi- 
nates in applications apart from word pro- 
cessors (see the sidebar “Desktop 
Publishing; Management by Objec- 
tives”). You need to know the most effi- 
cient way to extract data from spread- 
sheets, databases, and graph and charting 
applications. The following tips will help 
you optimize integration and increase pro- 
ductivity in your office. 

TIP 7: You can use your database to 
generate a label file for Ventura mail- 
merging. Here we will present a program 


DESKTOP PUBLISHING: Management by Objectives 


by Tami Peterson 

Desktop publishing is only as efficient 
as the people who use and manage it. 
But as obvious as this statement may 
appear, unproductive practices abound. 
Too often, publications are thrown to- 
gether haphazardly; no plan exists up 
front for the proper management of 
copy-editing tasks, file-formatting pro- 
cedures, file-tracking issues, and other 
elements that can affect both the cost 
and the time spent on a project. Be- 
cause of the multitude and variety of 
tasks involved, implementing publica- 
tion management policies to deal suc- 
ce.ssfully with these issues will save you 
and your company both money and la- 
bor in the long run. 

In some companies, desktop pub- 
lishing is managed by someone whose 
title is publisher and who assumes the 
responsibility for establishing submis- 
sion schedules. In other companies, the 
“desktop publisher” is an individual 
who has been promoted from a word- 
processing position and is supervised 
by a desktop publishing manager. In ei- 
ther case, one person should retain the 
authority to set schedules and establish 
guidelines — for a variety of depart- 
ments — that define when and how files 
should be submitted. 

The following suggestions will help 
DTP managers achieve these objec- 
tives. While we provide explicit details 
for Ventura Publisher, the basic con- 
cepts apply to working with all desktop 
publishing products. 

■ Begin by establishing one basic mle: 
No files (whether text, tables, or graph- 
ics) are to be delivered to the desktop 


publisher before all involved parties 
have been given the opportunity to offer 
their final approval. 

■ If you as the manager are not opera- 
tionally proficient with Ventura, work 

There’s a popular belief 
that the desktop 
publisher can quickly, 
almost magically, produce 
your company’s 
publications simply by 
importing sloppy files in 
random formats into 
Ventura Publisher. 

A good DTP manager 
knows better — and will 
implement procedures 
that avoid such a 
haphazard approach. 

closely with your desktop publisher to 
develop publication plans. Otherwise, 
you mn the risk of overlooking critical 
tasks and file-formatting considerations 
that will affect your deadline. (Improp- 
erly formatted text within word pro- 


cessing files is often a major source of 
delay. Text should be set aligned left, 
ragged right. Don’t bother spending 
time on extraneous fonnatting — such 
as bold or underlining to offset head- 
ings — that is not intended to be repro- 
duced the same way in the Ventura doc- 
uments.) 

■ A well-thought-out plan will facili- 
tate production of a publication with 
numerous contributors. Take, for in- 
stance, a quarterly financial report that 
is to include text, Lotus 1-2-3 tables, 
and graphics; different files may origi- 
nate from the marketing, finance, and 
research departments. All will be inte- 
grated by the desktop publisher using 
Ventura. 

To ensure that all materials reach the 
desktop publisher early enough for the 
report to be finished on schedule, it is 
necessary first to analyze the project 
and develop a production outline. To 
do this, break the report into distinct el- 
ements, then designate the person or 
department who will be held account- 
able for each. If, as in the adjoining 
“Production Outline,” responsibilities 
are categorized by department, then in- 
dividual assignments may be left up to 
the department managers. 

■ Consider the tasks, such as copy 
editing, that need to be accomplished in 
order to produce Ventura-re'ddy files 
from all of the departments involved. 
Assign realistic time values to each 
task, bearing in mind the publication’s 
deadline. 

Don’t overlook any preproduction 
tasks, such as style sheet design and ap- 
proval, spreadsheet file import to other 
applications for graphics production, or 
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(2) Enter the following commands: 


for creating records in this format: 

First Last 
Title 

Company 
Address 
City, ST ZIP 

The instructions that follow are specific to 
FoxBASE Plus, but it is a useful example 
to follow, because the actual syntax is 
practically generic to any popular database 
application. The key ingredient is the addi- 
tion of a separate field — a Penrura-recog- 
nized code. This code, a line break 
(<R>), is used to convert each record in 


the resulting text file to a single “para- 
graph" in Ventura. 

(1) We begin with the assumption that 
eight fields exist in the database: 

FIRST 

LAST 

TITLE 

COMPANY 

ADDRESS 

CITY 

STATE 

ZIP 


REPLACE ALL RETURN WITH ■<R>’ 

MODI LABEL FILEKAME 

(3) The last command above presents the 
following list of parameters on-screen. En- 


ter these values: 

Height of Label: 5 

Width of Label: 80 

Left Margin: 0 

Lines Between Labels: 1 

Spaces Between 
Labels: 0 


cleaning up spreadsheet tables for text 
import. For example: 

Graphics 1-5 

Deadline for analysts to approve 
spreadsheet data: 1 1/2 
Tables printed to disk, ready for graph- 
ics production: 1 1/3 
Graphics in .CGM format, routed to 
desktop publisher: 1 1 /6 

■ Whenever possible, establish file- 
naming conventions to be used and in- 
clude them in the pnxiuetion schedule. 
Using this methtxl facilitates file track- 
ing in instances like the one shown 
above, where the same file will be han- 
dled by more than one person. 


■ Give everyone who is involved a 
copy of the production schedule. De- 
mand that they adhere to this schedule 
and keep it up to date. 

■ After production is finished, evalu- 
ate the success or failure of the prexte- 
dure you have created. Consider mak- 
ing improvements on it for your next 
publishing cycle. As your contributors 
grow more and more sophisticated, for 
example, you can ask them to embed 
Ventura tags in the word processing 
files they hand in. This procedure saves 
prtxiuction time, as files imported to 
Ventura will automatically appear with 
the formatting established in your style 
sheet (fonts will be changed, line rules 
added, and soon). 


I 




PRODUCTION OUTLINE: 


QUARTERLY FINANCIAL REPORT 


Four text files, in four Ventura chapters: 


_J 

Chapter 1 text: 

Marketing Dept. 

□ 


Chapter 2 text; 

Marketing Dept, 

□ 


Chapter 3 text; 

Finance Dept. 

□ 


Chapter 4 text: 

Research Dept. 

□ 

111 

35 7-2-3 tables, broken down by 



Ventura chapter and number: 



Tables. Chapter 1, 1-8: 

Marketing Dept. 

□ 


Tables. Chapter 1,9-12: 

Finance Dept, 

□ 


TaWes. Chapter 2. 13-17 

Finance Dept. 

□ 


Tables, Chapter 2. 18-25: 

Marketing Dept. 

□ 


Tables. Chapter 3, 26-35: 

Research Dept. 

_□ 

1 ll 

Five graphic files, broken down by Ventura chapter: 


Ml 

Graphics. Chapter 2. 1-5; 

Marketing Dept. 

□ 


MANAGEMENT ON A NETWORK 

While goixl publication-management 
practices are always important, they be- 
come absolutely crucial for managers in 
charge of a Ventura desktop publishing 
network. 

In the network version of Venitiru 
Publisher, the program files are in- 
stalled as read-only, and all chapter 
files are protected against having more 
than one user gain full read/write privi- 
leges at the same time. The Brow.se fea- 
ture allows a user to view, but not alter, 
a chapter that another user has already 
opened. 

Remember, though, that a Ventura 
chapter file is not a composite of all the 
files used to create what appears on 
your screen. It is more like an instruc- 
tional file that tracks all ancillary files 
that make up a chapter. Though it is 
.safeguarded in a network environment, 
the ancillary files it references are not 
equally protected. 

To prevent a desktop publisher or 
anyone else from having to amend an 
ancillary file outside of Ventura — and 
to avoid the problems that can result 
from this — make sure that everyone ob- 
serves the cardinal rule of having such 
files approved before they are forw;ird- 
ed for referencing. 

Good publishing habits, along with 
an awareness of Ventura's file-manage- 
ment and network features, will protect 
you from potential disa.sters. The pro- 
ductivity benefits of using Ventura in a 
multiuser environment certainly war- 
rant any time you can spend developing 
a priKess that suits both your contribu- 
tors and the producers of your publica- 
tions. ■ 
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Numbers of Labels 
Across: I 

(4) On the next screen, enter these values: 

1 TRIM(FIRST) + '_'+_TRIM_(LAST)_+ 
_RETURN 

2 TRIM(TITLE)_*_RETUR1« 

3 TRIM(COMPANY)_+_RETURN 

4 TRIM(AODRESS)_+_RETURN 

5 TRIM(CITY) + '_'+_TRIM 

( STATE ) + '_'+_TRIM (ZIP) 

Steps (5) and (6) are 

IHDEX ON LAST TO TEMP 

LABEL FORM FILENAME TO VENRASE 

(7) Load the resulting file, VENBASE 
•TXT, into Ventura in ASCII format. This 
is very important, as the result from the 
above program would otherwise be zero 
returns between records in Ventura. (Ven- 
tura will recognize two returns as one 
when reading ASCII files.) 

The above list could be used for the ex- 
amples of mail-merging we discussed in 
Tip3. If you're generating a report or other 
output that should be presented in a colum- 
nar format, substitute a field called Tab for 
the Return field. Then replace Tab with the 
code <9> and insert accordingly into the 
syntax. This code will be recognized in 
Ventura as a tab character. 


TIP 8: Ventura's Professional Exten- 
sion accommodates Lotus .PRN files with 
its PRN-to-Table import option, but you 
may prefer to format your numerical data 
for Ventura 2.0 or Professional Extension 
using tabs as the basis for alignment. If so, 
you can effectively use your word proces- 
sor to replace the spaces between spread- 
sheet columns with tabs. 

If you’re using Microso/) Word, forex- 
ample, you can take advantage of its auto- 
matic replacement feature, available under 
the program's spreadsheet linking option. 
First bring the spreadsheet file into Word, 
then follow the instructions below to re- 
place spaces with tabs for worksheets in 
.WKS, .WKl, or .XLS formats: 

(1) In MS Word, go to the Library option. 

(2) Choose Link. 

(3) Enter the filename or a wildcard (•) 
specification such as C:\LOTUS\*.WKl; 
then hit FI. 

(4) If you’ve entered a wildcard specifica- 
tion, point to the correct filename. 

(5a) If you want to bring in the entire 
spreadsheet, hit Enter. 


(5b) If you want to extract only a range, hit 
the Tab key before hitting Enter. This will 
position you in the Area option. If the table 
already has a range name, type this. If not, 
just enter the spreadsheet value range (for 
example, A1..G8). 

(6) Hit Enter. 

The program now inserts a tab between 
each pair of columns in the spreadsheet. If 
the "insert an extra column’’ method was 
used to create space between data col- 
umns, you’ll find extra tabs between these 


columns; remove them before loading the 
file into Ventura. If you didn’t use your 
spreadsheet’s alignment feature (you used 
the Spacebar to push data into position 
within ceils), the extra spaces will transfer 
with the data. Delete them. 

A hidden text line is created and retains 
the link to the spreadsheet from within die 
text file. This must be deleted before load- 
ing the file into Ventura. 

At the end of each line, there is a line 
break (an arrow pointing down and left) in- 
stead of a return (a new-paragraph charac- 
ter). As a result, the entire table is really 


VENTURA’S CONVERSION FACTOR 


byTami Peterson 

Ventura accepts 27 different text, graphics, and image file formats. It also ex- 
ports 13 text file formats and two different graphics formats. While this makes 
for tremendous integration flexibility within the program, you can also use 
Ventura as a handy text and graphics file converter for your other applica- 
tions. Here are some of your options: 


Share your text files 
with users of 
different word 
processors. Load 
any text-supported 
file into Ventura and 
use the Edit. File 
Type/Rename menu 
to convert and save it in 
the new formal. When 
converting ASCII 
files, the returr^ are 
eliminated and the 
text word-wraps. 



Combine text file 
formats into one 
file by using Text 
Cursor or Text 
Clipboard. The Text 
Cursor feature is 
activated only when 
you are in Text Mode 
and have the cursor 
positioned within a 
currently loaded file 
before entering the 
File, Load 
Text/Picture menu. 
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one large paragraph, Ventura has a size 
limitation for paragraphs: any paragraph 
with more than 8, (XX) characters will be re- 
jected. For this reason, it may be necessary 
to break larger tables into a series of data 
ranges while you import them from other 
programs, replace some line breaks with 
returns where possible, or both. Remem- 
ber also that Ventura has a limit of 16 tab 
.settings per paragraph. 

If your word processor does not incor- 
porate an automatic replacement feature, 
its own search/replace option can speed the 
process of taking a .PRN or ASCII file and 


Ventura limits the 
size of a paragraph, 
rejecting those larger 
than 8,000 characters. 


r 




You can save disk 
space otherwise 
eaten up by non- 
GEM graphics files 
stored In Ventura 
chapters. When 
loading a non-GEM 
graphics file stored in 
any line-art or image 
format, Ventura 
automatically 
creates a GEM (.IMG 
or .GEM) file. For 
every non-GEM file in 
a chapter, there is a 
redundant GEM file. 
To avoid taxing your 
hard drive, remove 
the non-GEM file 
from the Ventura 
chapter and load the 
duplicate IMG or 
.GEM file. Once you 
have saved the GEM 
graphics file with the 
chapter, you can 
delete the original 
non-GEM graphics 
file — as long as it is 
not needed for 
another application. ■ 


replacing all the spaces between columns 
with tabs. 

After loading the file from the spread- 
sheet, locate the area with the largest num- 
ber of spaces between columns. Count 
those spaces. Then set the Search com- 
mand for that number of spaces and set Re- 
place with a tab character. 

Once the largest column width has been 
replaced with a tab, continue the process 
counting down one space at a time in the 
Search command. If only one space origi- 
nally exists between columns, use your 
word processor's column selection option 
(if it has one) to replace spaces. 

T I P 9; Microsoft Excel is a popular 
tool in many corporations. Unfortunately, 
it outputs only to its proprietary .XLC for- 
mat. Here are two ways to get your Excel 
Chart files into Ventura. 

If you merely need to get the graphic el- 
ements of your chart into Ventura (no text 
elements), copy the Metafile converter 
program CLIPV2.EXE from the Ventura 
utilities disk to the Windows directory. 
Open the Excel Chart file you want to use, 
maximize its window, select the chart, 
then use Shift-Edit to get to the Copy Pic- 
ture menu. This pastes the picture onto the 
Windows clipboard in Metafile format 
(which Ventura can use). Run CLIPV2 
.EXE; this automatically loads the Meta- 
file image from the Windows clipboard. 
Maximize the CLIPV2 window and save 
the pasted file. 

If you do need both text and graphics, 
try the second option. (This method is also 
useful for importing images that carmot be 
produced in Metafile format, like bitmap 
images.) All Windows applications can 
print using any supported Windows device; 
the HP plotters are among these devices, 
and Ventura accepts .HPG files. 

( 1 ) Open theWIN.INI file. 

(2) Add a disk file as an output port (for in- 
stance, CHART.HPG = COM!:). 

(3) Save and exit Windows (to activate 
WIN. INI settings). 

( 4 ) Open ControI.EXE and install an HP 
plotter as an output device. (The 74 series 
or Color Pro options work best. ) 

(5) Change the paper method from manual 
to preloaded. 

(6) Change the Connections menu for the 
HP plotter, choosing the filename output 
port used earlier. 

The chart prints to an .HPG format that 
is compatible with Ventura Publisher. All 
of the solid colors will convert to black 
during the process; to avoid this, make 
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You can easily add extra memory, 
a modem, AT* expansion board, plus 
additional 20MB or 40MB remoiiable 
hard drives whenever you see fit. 


/ffu m 




Epson Equity LT/286e. Inici 80C286 pracnsnr. 8/12MHZ clock speed. 1MB of standard RAM. expandable to two megabytes with Epson 'snap-slot* board, 17 lbs. with snap-on battery unit, 
registered trademark of Seiko Epson Corporation. 286 is a trademark of Intel Corporation. Equity is a trademark of Epson America. Inc. 2780 Lnmiia Blvd.. Torrance. CA 90505. (800)922-8911. 

Copyrighted mak 


rial 


NOW YOUR DECISION ON WHICH LAPTOP TO BUY 
DOESN’T HAVE TO BE FINAL. 

Epson's new laptop computer doesn’t just go with you, it grows with you. The new Equity” 
LT/286e starts with a 3.5" floppy drive, easy-to-read “paper-white" display, 286” processor and one 
megabyte of RAM, all standard. You decide between a 20 megabyte or 40 megabyte removable 
hard drive. Where you take it from there is entirely up to you. Add 
more memory, a modem, expansion card or change hard drives, 
whenever your business demands it. 

The new Equity LT/286e is part of a growing line of quality WHEN YOITVE GOT AN EPSON, 
laptop computers from EpsonVfhe linal word in value. YOU VE GOT A LOT OF COMPANY. 




IS Ibi. wilhoui banrry. oiw AT<ompatibic expansion slot (3/S sixek nptiniuil intental 2400 baud modem and 5.25' exienul FIM). one year limited warrann CI9B9. EpM>n Amerira, Inc. F.pson is a 



sure you assign specific patterns to the data 
categories in the Chart's Format, Patterns 
menu. 
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One of the most important functions of the 
Ventura system manager (especially when 
in charge of network workgroups) is ensur- 
ing that things run smoothly for users. Be 
sensitive to user preferences, informed 
about memory management, and well 
versed in Pe/rfrrrrr-related publications. 

TIP 10: Make a different VP. BAT 
for each user on the same system, so that 
individual users' preferences are saved. 

This process is mandatory for network 
users of Ventura. But the same concept 
can be applied to nonnetworked systems 
that serve as "conununity desktop pub- 
lishing workstations.” To preserve setup 
preferences, along with frequently used di- 
rectory paths, modify and rename the 
VP. BAT for each user. 

Create a different directory for each 
user. Add the /l=« statement to each VP 
BAT (see the diagram "Taking Charge of 
Ventura"), where n is the drive and direc- 
tory just created. Copy VP.BAT to a file 
called, say. MARY.BAT (for an employ- 
ee of that name), and continue for all . 

TIP 1 1 : Reduce disaster calls; teach 
' 'The Three Steps of Saving. " 

You can prevent new users from over- 
writing style sheets between chapters by 
teaching them a three-part check system as 
a beginning save routine. Point out that the 
following steps are followed in reverse or- 
der of their appearance in the File menu: 

(1) Go to the File menu, choose Save as 
New Style . . . (After naming, be sure 
they notice that the new filename will ap- 
pear on the Title Bar. Likewise in step 2.) 

(2) Go to File, Save as . . . 

(3) Go to File, Save . . .(thereafter) 


TIP 1 2: Every system administrator 
ought to know how to activate Ventura's 
hidden diagnostic menu. 
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TAKING CHARGE OF VENTURA 


Ventura Publisher otters an excellent device-only install, which 
permits you to change printers, monitors, or mice at any time 
without bothering to reinstall the entire application. 

To change several of Ventura's settings, however, you 
don't even need to run the device-only install. If you under- 
stand the significance of each switch in the program’s start-up 
batch file, VP.BAT, certain device changes and numerous 
other options can readily be within your control. 


VP.BAT 

CD CiWENT'JRA 
DRVRMRGR V? *1 

S-SD_HERC5. EGA/M-32/X-D; /0-D: / 

!I-Cs \USERl/E*256/A«16/F-32/H-0 

/S.../M= 

Ventura autoinstalls the options up to and 
including the /M switch. (The /I switch is 
auloinstalled with the network version.) 

All other switches must be manually 
appended. If you are using Professional 
Extension with the Edco hyphenation 
dictionary installed, additional options are 
available. 

%i 

The %1 allows any chapter name following 
the batch command to load automatically. 
To run Ventura and simultaneously load a 
chapter named CHAPNAME.CHP, for 
example, type "VP CHAPNAME.CHP". 

/s= 

This switch, which establishes the screen 
fonts Ventura will use. can be either edited 
here in the VP.BAT or changed during a 
device-only install. The extension can also 
be modified from within Venturat Option. 
Set Printer Info menu. 

/Mr 

This is the mouse selection. The first 
number describes the port, the second 
number denotes the type. 


Port 


Type 


0=COM1 
1 = COM2 

2, 3 = Any ports 
other than COM 
ports 


0 B No mouse 

1 » Mouse Systems 
or PC Mouse 

2 s Mouse using 
MOUSE.COM or 
MOUSE.SYS 

3 = Microsoft Mouse 
or IBM PS/2 Mouse 


/x= 

This specifies an additional drive Ventura 
should recognize. To add more than orte, 
repeat the switch. 


/Or 

This switch tells Ventura where it should 
send overflow files. A RAM drive can be 
designated here if desired. 

/Ir 

This designates the drive where Ventura 
is to store the .INF files, which preserve all 
preference settings. A directory can also 
be specified. (You wilt want to insert this 
switch manually If you use Ventura on 
nonnetworked systems that serve as 
"community desktop publishing 
workstations.") 

/Er 

Here you can specify the maximum 
amount of EMS memory you want 
Ventura to consume. This switch is used 
only by Professional Extension and the 
netwodt versions, as the base system will 
not use any more than 128K of EMS. 

/Ar 

This switch lets you take memory 
ordinarily reserved for the screen graphics 
and fonts buffer (up to 32K) and add it to 
the text area. But when it comes to 
resolving low-memory situations, it is only 
a Band-Aid; it should be used only in 
conjunction with PostScript output 
devices. 

/F= 

The /F switch allocates screen font 
memory; without this switch, the default is 
68K. (Valid specifications are from 32K to 
170K.) Specifying a number less than 68K 
can alleviate memory problems by forcing 
Ventura to take less conventional memory 
while loading. Using a number greater 
than 68K reduces the time it takes to 
redraw screens. 

/H= 

When HtMEM.SYS is installed on your 
system for other applications and you 
don't want Ventura to recognize it. set 
/H=0. 
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Disk Caching 
Utiiity-$50 

HyperDisk™ disk caching utility dramaticai- 
ly increases your PC's performance. Appiica- 
tions which often access hard and floppy disks 
work with unbellevabie speedi After instaliing 
HyperDisk, PCs generaiiy increase up to 1000% 
in overaii system performance. Acluai hard disk 
data transfer speeds improve from 20 to 50 
times taster! fn addition, HyperDisk greatiy ex- 
tends the iite of your disk ririves. 

HyperDisk uses any type of memory in your 
computer — conventional, extended or ex- 
panded. It installs as a DOS device driver or 
terminate and stay resident (TSR) program. 
HyperDisk supports hotkey controls tor instant 
response. Dperating parameters, including 
cache size, may be changed after instaiiation 
without rebooting your PC! HyperDisk is com- 
patible with virtually all PC applications, i nciud- 
ing Windows,™ DESQview™ and Concurrent 
DOS,™ making any program faster. 

HyperDisk Looks 
Ahead 

When an appiication needs Information from 
your disk, a read operation is performed. Hyper- 
Disk intercepts this request and copies the data 
from the disk to its cache memory, then passes 
the data on to the program. Aii subsequent 
requests for the same dara are copied from the 
cache! Anticipating which datawiil most iikely 
be requested next, and hoiding that data in 
memory, gives HyperDisk its blinding speed. 
Copying from memory is many times quicker 
than copying from a disk, so your computer 
works incredibiy fast! 

HyperDisk is fuiiy automatic. If a disk re- 
quest for new data is Issued after the cache 
memory becomes full, HyperDisk makes space 
available to hold it. HyperDisk continually up- 
dates your disk while your PC is idle, so 
processing is not interrupted. The least recent- 
ly used’ data is flushed from the cache, making 
room for the newly requested data. HyperDisk 
automatically copies to disk all changed data so 
you cannot lose information (even if you 
reboot). No user intervention is necessary. 

HyperDisk, Hypeikey. and HypeiWaie are trademarks of 
HypeiWaie. Trademarks d ottiers are hereby 
arfknowledged. 



Eliminates Superfluous Disk Activity! 


After using HyperDisk and Hyper Key, you’ll 
never again want to use a PC without them! 


HyperWare 

2805 19th St. SE 
Salem, OR 97302 

FAX (503) 585-4505 

(800) 345-2356 

We accept VISA or MasterCard. 


HyperKey™ Keyboard Accelerator Utility $25 

Moving your cursor in word processing HyperKey stops these problems and 
or spreadsheet applications can be un- frees you from sluggish cursors. You can 
believably slow and tedious. Not only that, finally control all cursor movement and 
but who hasn't endured repeated error beep- keystroke repeat rates, type-ahead buffer- 
ing when your cursor hits the boundary of a ing, Touch-Shifting,™ and more — an ab- 
spreadsheet? The PC beeps incessantly solute MUST for anyone using a 
until the extra cursor-moving keystrokes are spreadsheet, word-processing, or database 
read by the application. application. Requires DOS 2.0 or greater. 
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Finally 


Introducing 
ReadRight 2.0 

• Reads any text font 

• Supports any scanner 

• Outputs any format 

ReaDR I ght 2.0 
caN reaD This 
aCcuRA teLy 


ReadRight 2.0: 

The Next Generation of 
Document Recognition 

ReadRight 2.0's intelligent 
approach to page recognition 
is a result of 20 years of 
experience in advancing the 
state of the art. As a result, 
ReadRight 2.0 can actually 
outperform recognition 
products that require expen- 
sive add-on hardware. 

The cost of power? — less 
than $500. 

Maybe that's why ReadRight 
is the world's best-selling 
recognition software for PC's. 

800 - 233-4627 

OCR Systems, Inc. 

1800 Byberry Rd. Suite 1405 
Huntingdon Valley, PA 19006 


Page 

Recognition 
For all of us 


Reads Your Document 

• Reads most documents, including typewritten and typeset, even with 
fonts mixed on a page or a line 

• Reads small, large, proportional, kerned and touching characters 

• Reads documents containing text and graphics 

• Tolerates skewed (crooked) text 

• Reads complex layouts, induding multiple columns and tables 

Runs on Your PC 


• Runs on any IBM compatible PC with 640K memory, with no additional 
hardware or memory required 

• Supports all popular scamrers and image 
formats, even images from fax cards 
or hand held scanners 

For Word Processor Users 

Uses word processor format codes to 

reproduce the appearance and layout 

of the original document: 

< Bold /underlined text 

• Pointsize, serif /sans serif typefaces 

• Tabs, indents, columns, lists, paragraph; 

Meets Your Needs 



• Works without being trained to recognize your fonts 

• Requires minimum keystrokes with ReadRight 2.0's simple menu 
structure 

• Replicates appearance of original document, including character size 
and page layout 

• Supports your word processor, desktop publisher, spreadsheetor 
database software directly 

• With just three keystrokes, accesses your application, so you can use 
your document 

• Executes directly from DOS command line 



Copyright 989 OCR Systems. Irw. All rights reserved. ReadRight is a registered trademark of OCR Systems, Inc. 
IBM IS a registered trademark ol International Business Machines Corporation. 
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This menu reveals the size and alloca- 
tion of all memory. To access it, first select 
the Desk, Publisher’s Info menu. The en- 
suing dialog box contains the version, 
date, and serial number and two rectangu- 
lar outlines just above the copyright line. 
The left one contains the company name, 
Ventura Software Inc. Click on the word 
Ventura here, and the diagnostic dialog 
box will appear. 

TIP 13; Send overflow files to a 
RAMdisk or local drive. 

One of the many modifications you can 


make to the VP. BAT file is to designate a 
separate disk, generally a RAMdisk, for 
overflow files (see the diagram “Taking 
Charge of Ventura”). When Ventura is 
running on a network, you can utilize the 
same switch to improve performance by 
sending overflow files to the local hard 
disk. For example, if the local drive is C:, 
just add the following switch to the 
VPNET.BAT; 

/0=Ci 


TIP 1 4; When base memory is low, 
there’s one solution to avoid. 

When you try to load Ventura but not 
enough conventional memory is available, 
the program displays a message to that ef- 
fect before aborting. It suggests that you 
remedy the memory shortage by adding 
the approximate amount to the /A switch in 
the VP.BAT. Using the /A switch, howev- 
er, can produce adverse results if you’re 
printing to anything other than a PostScript 
device. Rather than risk further disaster, 
avoid the /A switch altogether. Instead, in- 
vestigate your CONFIG.SYS and AU- 



Jig Ventura Publisher on a 
pubt you’re already using 
jmory or the Windows driver i- 
3ut even if you’re running 
ktandaione system, you 
lire of how effectively EMS '0 
fS can cut down the amounl|:^, 
^1 memory you need to 

D iagram shows the amount ofJ.I^ 
to run Ve/rfura under several 
typical s^erh configurations. 

Although only Professional Extension 
and the network version offer full support 
for expanded memory, Version 2.0 ^11 
place a small amount of application code 
into available EMS. Note that the addition 




of HIMEM.S 

for all versic . ^ 

pseudo-co ers 

manufactures fij 
the chart thaHrtil!&gj< di|to 
imperative 

particularly when rii^ork’ drivers are. 
involved.) 

r :: AII tests were performed on a Compaq 
286 system using DOS 3.2, with RIes and 
Buffers each set to 20 in the CONFIG.SYS 
file. No modification was made to the 
VP.BAT or VPPROF.BAT files, which would 
allow for further memory enhancement. 

The amounts of memory actually 
required may vary depending on the mon- 


itor you configure for Ventura and your. 
version of DOS. For instance, our j ' 
experiments show that a CGA^^rtartl- ' - 

'without EMS or HIMEM.SYS w/ill ftotneed 
. as much as 550K to run Professional 
Extension or a network version of 
Publisher. DOS 3.3 will also reduce t^'. ■ F 

CHKDSK value needed for Ventura to run. > 
Note that since Ventura displays only ln .^:; , 
;^ck and white, it is usually unnecessary 
lii choose anything other than the 
program’s two-color mode for EGA and 
VGA displays. The exception would be if 
you are using color in your publications or 
if you are printing to a color printer. 


Minimum CHKDSK Values Needed 
For Ventura To Run 



Professional Extension 

B 

(with base system) and network version 


640K conventional memory 

\ 

EGA 2-coior monitor 

(COA ’ 

With conventional memory only: 570,024 bytes 


With HIMEM.SYS: 508,232 bytes 

With EMS: 464,792 bytes 


With EMS and HIMEM.SYS: 403,000 bytes 



VGA 2-color monitor 

With conventional memory only: 571 ,544 bytes 

With HIMEM.SYS: 509,752 bytes 

With EMS: 465,352 bytes 

With EMS and HIMEM.SYS: 403,560 bytes 


VGA 16-color monitor 

With conventional memory only: 596,488 bytes j 
With HIMEM.SYS: 534,696 bytes 
With EMS: 467,256 bytes 
( With EMS and HIMEM.SYS: 405,464 bytes 



Ventura Publisher, version 2.0 
640K conventional memory 


EGA 2-coior monitor 

With conventional memo 7 only: 556,232 bytes 

With HIMEM.SYS: 506,728 bytes 

With EMS: 498,360 bytes 

With EMS and HIMEM.SYS: 475,944 bytes 


VGA 2-color monitor 

With conventional memory only: 557,752 bytes .^.“4 
With HIMEM.SYS: 508,248 bytes 
With EMS: 499,880 bytes' >. 

With EMS and HIMEM.SYS: 476,504 bytes 


VGA 16-color monitor " 

With conventional memoiy only: 582,696 bytes 
With HIMEM.SYS: 533,192 bytes 
With EMS: 524,824 bytes 
With EMS and HIMEM.SYS: 478,408 bytes 


(Source: Ventura PuMEs/wr Application Note *2) 
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TOEXEC.BAT for extraneous options 
and TSRs that can be modified or eliminat- 
ed; it is possible to run Ventura on any non- 
networked PC equipped with a minimum 
of640K. 

TIP 15: There are many options for 
overcoming memory shortages caused by 
network overhead. Here are some of the 
most reliable. 

The netwoiic version of Ventura Pub- 
lisher d\Kct\y supports Novell, 3Com, and 
IBM network environments. Though not 
specifically listed in the installation menu, 
other networks will work; Banyan’s 
VINES is an example. What all networks 
have in common is the need to utilize a cer- 
tain amount of conventional memory at the 
local workstation. Memoiy requirements 
will vary greatly among networks — but 
also among workstations running on the 
same netwoik. This is mainly due to differ- 
ent options in use. 

When memory is a problem, your first 
step should be to investigate all possible re- 


When memory is a 
problem, reduce or 
eliminate unnecessary 
environment 
modifiers, excessive 
paths, last drives, or 
large file and buffer 
statements; all heist 
precious memory. 


ductions in the driver set and user profile. 
Also, look to reduce or eliminate unneces- 
sary environment modifiers, excessive 
paths, last drives, or large file and buffer 
statements; all are responsible for heisting 
precious memory. 

If you still have a memory shortage, the 
optimal way to increase your supply de- 
pends on your system. If you have a 286- 
based PC, you may want to spend the 
money for an expanded memory board. If 
you already have extended memory in 
your 286, you can use an expanded memo- 
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Ventura's hidden 
diagnostic menu 
contains information 
that reveals the 
program's use and 
allocation of every 
byte of available 
memory. To access it 
follow the procedure 
in Tip 12; note the 
menu's statistics 
before making any 
buffer or memory 
modifications to the 
VP.BATfile. 


ry manager to simulate EMS; there’s no 
noticeable speed degradation in going this 
route. You can also use HIMEM.SYS, a 
driver included with Microsoft Windows. 
HIMEM.SYS essentially adds 64K to con- 
ventional memory. Some programs cannot 
utilize this “high” memory, but Ventura 
does. The memory can’t be verified 
through a normal CHKDSK, but it can be 
viewed with certain memory managers or 
by entering Ventura's hidden diagnostic 
menu. 

To install HIMEM.SYS, just copy the 
driver to your root directory, and include 
the following line in the CONFIG.SYS: 

DEVICE=C:\HIMEM.SyS 

Then reboot. 

If you have a 386 machine, emulating 
EMS in extended memory is the fastest, 
most cost-effective choice. Just beware of 
the trade-off that exists because of the 
means! The utility you use may appropri- 
ate a significant amount of conventional 
memory, thereby nullifying the effort. A 
good choice for 386 systems is Expanded 
Memory Manager 386 from Quarterdeck 
Office Systems. It requires only 1 K of con- 
ventional memory, it’s easy to install, and 
it works. 

TIP 16: Increase screen buffers to 
speed operation. 

The /F switch you create in the VP 
.BAT file has one of two uses here. Reduc- 
tion of RAM in the buffer will force Ventu- 
ra to take less conventional memory while 
loading (no /F switch assumes the default, 
68K). Conversely, if EMS or HIMEM 


.SYS has freed excessive conventional 
memory, this memory can be added to the 
screen buffer to increase the speed with 
which screens are redrawn. 

To determine how much conventional 
memory you might use for this purpose, go 
to the hidden dialog box and note the exter- 
nal memory remaining. When you are us- 
ing Version 2.0, the amount over 1(X)K 
can be added to the /F switch. If you’re us- 
ing Professional Extension or the network 
version, the amount over 48K can be 
used — when EMS is available. 

TIP 17: Steep yourself in Ventura 
literature. You don’t want the people you 
support to stump you with questions you 
can’t answer. 

Books worth reading include Ted 
Nance’s all-time favorite, Ventura Tips 
and Tricks (Peachpit Press, (415) 527- 
8555, $18.95) and Rick Altman’s Ventura 
Power Tools (Sybex Inc . , (800) 227-2346, 
$34.95). The latter’s emphasis on produc- 
tivity is reinforced by the inclusion of sev- 
eral valuable utilities. Ventura Profession- 
al, a publication of the Ventura 
Professional Users Group in San Jose 
((408) 227-5030), is an excellent source 
that offers information pertinent to all lev- 
els of users. A year’s subscription costs 
$36; since the magazine is published on a 
monthly basis, it has the significant advan- 
tage of keeping you up to date on the latest 
evolutions of the most powerful DTP pro- 
gram written for the PC . ■ 


Tami Peterson owns Decorum Corp., a 
New York-based firm specializing in Ven- 
tura Publisher project consulting. 
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Without Visual Edge With Visual Edge 

NO MORE FUZZYBEARS 


With the new Visual Edge ' System, 
you can produce halftones this 
sharp. On nothing more than a PC* 
or PS2 system and an I IP' ktserjet* 
Series II Printer. 

Better yet, you can shoot out 
these high quality gray-scale photos 
2 to 6 times faster than the fiizz\’ 
ones. And that g( les for your forms. 


faxes and business graphics too. 

All from your own desk. Exactly 
as you wanted them. For 7<t each. 

And we can make the benefits 
even clearer. 

Scan any image into 
your system, in gray-scale 
TIFF** format. Print it out. 

And send us the disk! '''' 


We’ll print it witli the Visual Edge™ 
and send it back. See for yourself 
For complete details, call us at 
(800) 538-3373. We’ll make you look a 
lot sharper than 
die average bear. 



tintel. The Visual Edge Challenge. RO Bt)X 140’’0.R)nland.OR9'’21-» *286 t)r5H6'*S\‘stem required. PC/AT and Mien) Channel "'\xrfSK)nsa\'ailable.**Save on disk mo or tibu TIFF tumuiilur 
best result ©1989 Intel Ojq> iraiiun \"isu;il Edge is a trademark of Intel 0)rporatk)n. HP and Lasedei are registered irademtirks of Hewlett-Packard. Mien) Channel is a registered trademark of IBM. 
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Introducing the first laser 
printer to let you do all this 
right out of the box. 


I Imagine being able to produce the kind 
lof graphics and type fonts pictured here on your PC. 

' You probably can’t. 

I Because even with today’s advanced word processing programs, no 
tother comparably priced laser printer can print sophisticated graphics or 
;oage layouts without additional options or add-ons that can end up costing you 
thousands of dollars more. ' 

' Which is why we designed our LBI^-8 Mark III Series Printers to perform right out of the box. 
' W ith features like scalable fonts that let you create type in any size or rotation. Standard. 

I Knough memory to print a full page of text and graphics. Standard. 

I Plus an enhanced vector graphics command set that creates smooth lines and curves, elimi- 
.natlng the lagged edges you get with some laser printouts. Also standard. 

. And the Mark III is built around the reliable Canon SX engine and 
replaceable EP-S cartridge for quiet, dependable operation. 

I For professional-looking documents, reports, presentations, or 
M hatever you need to print, no other printer does so much to improve 
)VOur image. 

I For more information, call toll-free 1-800-453-3307. 


1 



® I.BI’and Canon are regisirrcd trademarks of Canon Inr. 
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Systems of Choice 

QUALITY AT AN AFFORTDABLE PRICE 


DATA 386-20* 

STANDARD CONFIGURATION 

• Inte) 80386-20 microtirocessor 

• 1MB base memory RAM. 
expandable to 16MB of 
32-bA memory 

• 64K of 4-way assKiatfve, 

2Sns static RAM cache 

« 66MB. 25rs Hard Disk 
(many other sizes available 
as an option} 

• Orchid Prod^ner Plus VGA 
card. 512K capable of 
1024x768 with 16 colors 

• NEC Multisync II monKor 
capable of 1024x768 interlaced 

• Socket (or Intel 60387 
numeric coprocessor 

• t32-blt. 18-bit and 
616-bi( slots 

• 1:1 dual hard/tloppy controller 

• 1.2MB 5.25* floppy drive 

• Enhanced 101-key '‘click' 
touch keyboard 

• 1 parallel and 2 serial ports 

• 230W power supply 

AVAKABLE OPTIONS 

• Fun-size verticai case or 
- * mbii-toiMfcase 

• RAM upprade to ^. 4 *. 8-. 

12-. or 16-MB using DIPS 
and/or SIMbb 

■ Numeric coprocessors; B0387 
orWeHek 

• 20M6 to 3QQM8 hard drives 
wRhMFM, RLL ESDI, or SCSI 
interface 

• 40MB • 120M6 tape backup drive 

• Available in standard monochrome 
(720x348. amber), standard 

VGA (640x480. color) or 
extended VGA (800x600 up 
to 1024x768. color) 

• 1.44MB 33* diskettB drive 

$3649 


DATA 386-25 

STANDARD CONFIGURATION 

• Intel 80386-25 microprocessor 

• 1M6 base memory RAM. 
expandable to 16MB of 
32-bit memory 

• 64K of 2Sn8 static RAM cache 

• 66MB. 2Sns Hard Disk 
(rrany other sizes available 
asanopdon) 

• Orchid Prodesigner Plus VGA 
card. 512K capable of 
1024x768 with 16 colors 

• NEC Multisync II monhor 
capable of 1024x768 interlaced 

• Built-in ROM setup and 
diagnostics with EGA/VGA 
relocation 

• Socket tor Intel 80387-25 or 
Weittic numeric coprocessor 

•132-blt. 8 16-bit and 
IS-bll slots 

• 1:1 dual hard/floppy controBer 

• 1.2MB 5.25* ttoppy drive 

• Enhanced 101-key 'tlick' 
touch keyboard 

• 1 paralel and 2 serial ports 

• 230W power supply 

AVAILABLE OPTIONS 

•FuN-stze vertical ease 

• RAM upgrade to 2-. 4-. 
12-.or16-Me 

• Numeric coprocessor 80387 
orWe^ 

• 20M8 to aOOMB bard drives 
wUiMFM. RLL. ESDI, or SCSI 
interfaco 

• 40MB - 120MB tape backup drives 

•Available in standard monochrome 

(720x348. amber), standard 
VGA (640x480, color) or 
extended VGA (800x600 up 
to 1024x768. color) 

• V44MB 3.5‘ diskette drive 

$4649 


DATA 386-16“/ 
-20"/-25" 

STANDARD CONFIGURATION 

• Intel 60386-16. or -20. or -25 
microprocessor 

• 1MB base RAM. expandable 
to 16MB ol 32-bit memory 

• LIM EMS 4C driver supplied 

• 25 MHz system features Intel 8238S 
cache controller with 32K 2 way set 
associative static cache 

• 66MB. 2Sns Hard Disk 
(many otiw sizes available 
as an optioa) 

• Orchid Prodesigner Plus VGA 
can].512K capable ol 
1024x768 with 16 colors 

• NEC MuRtsync II monitor 
capable ol 1024x766 intertaced 

• Socket tor Intel 80387 
numeric coprocessor 

• 1 32-biL 5 IB-bit and 2 6-bii slots 

• 1:1 duti hardftloppy controller 

• 1.2MB 5.25* floppy drive 

• Enhanced lOI-key ‘cKck’ 
touch keyboard 

• 1 parallel and 2 serial ports 
•230W power supply 
AVAILABLE OPTIONS 
•Ful-stee vertical case 

• RAM upgrade to 4-. 
12-.or16-M6 

• Numeric coprocessor 80387 

« 20MB to SOOMB hard drives with 
MFM. RLL ESDI, or SCSI Interface 

• 40M8 • 1 20MB tape backup drives 

• AvaBable in standard monochrome 
(720)^. ambeO. standard 
VGA (640x480. COlOf) or 
extended VGA (800x600 up 

to 1024x768. color) 

• 1.44MB 3.5* diskette drive 
$2949 (or 16 MHz 
Mono sy^ems from $1795 


aUAUTY AND CARE. 

I '*T)w tatKonw 1 1* • Mbw 

AtDacaworld,weknowthet«'ano 
aubscituce for qualify. Every part, 
every drcult. every per^^tenl we use 
is oike rtf the finest producta in ha 
clsBi. 

We know that cutting comers only 
lessens reliability. You’ll find our 
ayttems work futer, more 
efficlendy, and more reliably dun 
comparable hi^ier-priced aystema. 
And since you buy ^ctory-direct 
fiom Dataworld, you benefit from 
the most competitive prices 
avallsble. 


CANT WAIT FOR A 
SERVICE TECHNICIAN. 
INTRODUCING 
DATA WORLD’S REMOTE 
DIAGNOSTIC SERVICE. 

With a Dataworld computer system, 
you may never have to wait for an 
on-site service technician again. This 
is because each system we sell comes 
with the '‘host” portion of 
pcANYWHEREIII • (PC Magazine 
Editor's Choice )-'the most advanced 
remote software ever developed for a 
PC. With your phone line artd 
modem, our technical staff can use 
pcANYWHERE • to diagnose 
problems and provide solutions, 
thereby minimizing your downtime. 

OUR SYSTEMS WIN 
AWARDS. 

REPEATEDLY. 

Our 386/16, 386/20 and 386/25 

computers recendy were awarded 
Editor’s Choice by PC Marine and 
we received high marks from Byte 
magazine. Last October, our 
Portaco"*^ If Editor’s 

Choice. Last July, our DATA'286 
turned in the highest performance 
figures among the systems reviewed. 

OUR WARRANTY IS YOUR 
GUARANTEE. 

Any system ordered from Dataworld 
includes a 30'day money back 
guarantee (shipping excluded) Our 
commitment to quality and 
customer satisfaction has made 
Dataworld one of the most respected 
companies in the industry. 

Every Dataworld system also comes 


PORTACOMP II 

STANDARD CONFIGURATION 

• Intel 80286-12 microprocessor 

• St2K base memory, 
expandable to 4MB on board 

•Socket tor Intel 80287-10 
numeric coprocessor 

• Two available 18-blt 
expansion slots 


640x400 resolution - EGA 

• Dual hard/ttoppy controller 

• t.44M8 3.5* IntemaJ AND 1.2M8 
5.25* external diskette drives 

• 20MB. 48ms hard drtva 

• Enhanced 102-key 'clkk' 
touch keyboard 

• 1 parallel and 2 serial ports 
•9-pln external monitor 

output port - EGA 
•150W power supply 
AVAILABLE OPTIONS 

• t6MHz available soon 

• Memory expansion to 640K. 

1MB. 2M6. or 4MB 

• 40-150M8 hard drives vrtth 
MFM. RLL. ESDI, or SCSI interface 

• Numeric coprocessor: 80287 

• 24006 internal or external rrxNlem 

• CanyinBcase 

$2515 


PREFERRED COMPUTERS 



with a limited one-year warranty on 
parts and labor. During this period 
Dataworld will repair or replace any 
defective items returned. 

Pricci tre (ub^ to chanae at any Ome. 


1 - 800 - 736-3282 


IN CALIF. 213-495-3777 FAX. 213-695-7016 

3733 SAN GABRIEL RIVER PARKWAY. PICO RIVERA. CA 90660-1495 


pcANYWHERE Ul, pcANYWHERE arc rcfimTed tndetnarka ot Dynamic MlcroproccMot Aiaocictea- 
AT and VGA ii regUemd trademark of IntenMClonal Butinew MKKinea Corp 
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Lab Notes 


WordPerfect Offers a 
Bona Fide Programming 
Environment 


If you've never thought of yourself as a 
programmer, you may not have realized 
that the macros you’ve been writing for 
WordPerfect 5,0 are really computer pro- 
grams. When you make use of the ad- 
vanced macro features in this most popular 
of word processors, you’re actually using a 
bona fide programming language. 

The WordPerfect macro programming 
language (MPL) provides variables, 
loops, subroutines, conditional branching, 
and input/output functions. These are the 
same kinds of programming facilities 
you’ll find both in traditional high-level 
languages such as BASIC or Pascal and in 
other application-specific programming 
languages such as dBASE, Lotus 1-2-3, 
and XyWrite. With a bit of patience, prac- 
tice, and a little help from this article, you 
can master MPL and make WordPerfect 
do things its designers never dreamt of. 

The documentation for the advanced 
macro features supplied with the original 
release of WordPerfect 5.0 was extremely 
sketchy, however. The November 1988 
maintenance release of the manual brought 
with it a much better description of the ad- 
vanced MPL instructions. If you still have 
the earlier manual, you can get the 50-page 
Appendix on Advanced Macros at no addi- 
tional charge, simply by calling the Word- 
Perfect Orders Department (1-800-321- 
4566). This document is essential for 
anyone who intends to do serious Word- 
Perfect macro programming. 

USING THE MACRO EDITOR 

To create a macro program in MPL, you 
must enter its commands in WordPerfect's 
macro editor. The macro editor that is cur- 
rently built into WordPerfect 5.0 leaves a 
good deal to be desired. However, there is 
a much more powerful, standalone Macro 
Editor (ME) program. It will let you cut 
and paste sections of macro code, search 
and replace, and even print your macros to 
the printer or to a file. You can get the new 
ME at minimal cost, either as part of the 
WordPerfect Library or as a separate prod- 
uct. Again, for more information, call the 


■ The WordPerfect 5.0 
macro programming 
language brings 
a powerful new 
dimension to a favorite 
word processor. 


WordPerfect Orders Department. 

In the meantime, however, you must 
make do with the original built-in macro 
editor. This editor can work only on al- 
ready-existing macros. To start a new 
macro, therefore, you must begin by creat- 
ing an empty one. To do this, hit Ctrl-FlO 
(the Macro Define key), give the macro a 
name, and at the "Description” prompt 
press FI (Cancel). Next, define the macro 
again and select option 2, which brings up 
an Edit screen. From the Edit screen you 
choose option 2 (Action) again. This is the 
step that actually puts you into the macro 
editor itself, so you’re now ready to do 
some programming. 

MACROELEMENTS 

Several different elements can go into a 
macro program: plain text characters, 
command keys, macro commands, and 
control characters. All of these elements 
except plain text must be surrounded by 
curly brackets ({, }). While I won’t follow 
the WordPerfect manual convention of 
displaying these bracketed items in bold- 
face type, I will otherwise follow its prac- 
tice. Macro commands appear in upper- 
case: {LABEL}, for example. Command 


keys appear in upper- and lowercase, as in 
{Line Format}. And control characters 
have a caret in front of them: { "A}. 

To enter plain text in the macro editor, 
you simply type it. Note that all typed 
spaces will show up on the screen as mid- 
line dot characters (■), which are ASCII 
character 250. When you execute the mac- 
ro, any plain text portions are directly in- 
serted into the document on which you are 
working. 

Many WordPerfect command keys, 
such as {Underline} and {Bold}, can be en- 
tered into a macro simply by pressing them 
as usual. Other command keys, how- 
ever — {Backspace}, {Left}, and {Exit} are 
examples — become editing keys when 
you’re working in the macro editor. There 
are two ways to tell the macro editor that 
you want these keystrokes not to edit the 
macro, but to be insetted into the macro as 
normal WordPerfect commands. For sin- 
gle entries, all you have to do is press Ctrl- 
V immediately before you hit the com- 
mand key. If you need to insert an entire 
series of such command keys, it’s easier to 
use the second method: press Ctrl-FlO and 
all the keys you subsequently type will ap- 
pear directly in the macro until you press 
Ctrl-FlO again. 

MACRO COMMANDS 

Many commands — {ASSIGN} and 
{BELL} are examples — are specific to the 
Macro Programming Language itself. The 
only way to insert one of these dedicated 
MPL cotiunands into the body of a macro 
is to pick it from the macro commands 
menu, which is shown in Figure 1. Press- 
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ing Ctrl-PgUp while in the macro editor 
brings up this menu. Type the first few 
characters of the name of the command 
you want: the highlight will jump to that 
command. Then just hit the Enter key to 
select the highlighted command. Make 
sure to add all the arguments you need for 
the command and take special care to in- 
clude all necessary tildes. (The section 
■ 'Tildes" below explains in detail their use 
in WordPerfect macros.) 

Since you can't cut and paste within- 
the current macro editor, writing long 
macros can become very tiresome. To 
make your programming more efficient, 
you can create Alt-key macros for com- 
monly used constructs. For example, the 
following three lines make up a macro in- 
voked with Alt-I: 

<H*ero caiiiundi>ir<lntar) (Intar) 
(Macro cominandB}XX,(lntar)(Entar) 
(Macro coinnanda>XN(Kntar) (Intar) 

When Alt-I is pressed, these lines, which 
form a complete IF..THEN..ELSE struc- 
ture, are inserted directly into the macro 
being edited. Note that you need only type 
in enough of the letters in a command 
name to distinguish it from others. For ex- 
ample. EL will invoke ELSE, and CHA is 
sufficient for CHAIN. To select CHAR, 
however, you must type in CHAR to dis- 
tinguish it from CHAIN, You should cre- 
ate similar macros for {LABEL}.. {RE- 
TURN} as well as for any other structures 
you find yourself using frequently. 

CONTROL CHARACTERS 

Some commands put a prompt on the 
screen. You can enhance the value of these 
prompts through the use of suitable for- 
matting characters. In many cases these 
formaning characters will be control char- 
acters; that is, characters with ASCII val- 
ues less than 32. 

Some control characters can be entered 
just as you would expect: hold down the 
Ctrl key and hit the character. However, 
certain control keys are mapped to Word- 
Perfect command keys, so the very act of 
pressing them executes the command. To 
include these keys in a macro, you must 
press Ctrl-V before entering them. For 
safety's sake, I recommend that you al- 
ways press Ctrl-V before pressing any con- 
trol characters — at least until you’ve 


learned which ones are also commands. 
You don't want to be surprised by finding 
an unexpected {Del to EOL} command in- 
side your macro! 

If you use a special keyboard layout, 
you may have trouble entering control 
characters in the macro editor. For exam- 
ple. the MACROS.WPK keyboard layout 
that comes with the WordPerfect program 
takes over "C, "D, "E, and "G. The easi- 
est workaround for this problem is simply 



A Beginning this issue, we will tint 
T only successive lines of in-text 
code that you should enter as one 
continuous line. As usual, the 
indentation of any secondary lines 
indicates the number of spaces you 
should include when typing multiple 
lines as a single entry. If a line is not 
indented, do not include any spaces. 


to press Ctrl-6 to restore the original key- 
board layout. 

MACRO READABILITY 

You can write macros in a number of dif- 
ferent styles. For example, so far as Word- 
Perfect is concerned, it’s perfectly all right 
to create a macro that consists of one long. 


continuous line of commands. The macro 
will work just as well, however, if you for- 
mat the macro so that you too can read and 
understand it. 

The macro editor lets you press Enter to 
break a line within the macro without af- 
fecting the document itself. Only an {En- 
ter} code, produced by pressing (2trl-V and 
then Enter, will put a [HRt] in your docu- 
ment. Similarly, pressing the Tab key 
while in the editor creates a small indent 
that is unrelated to the document tab set- 
tings. Thus, you should indent the lines be- 
tween a {LABEL} and its {RETURN} or 
between the elements of an IF 
..ELSE..ENDIF structure to make your 
program more readable. Finally, in addi- 
tion to formatting your macros to clarify 
their operation, remember to include com- 
ments to describe what each part of the pro- 
gram is doing. The macro e^tor interprets 
each line that begins with {;} and ends with 
a tilde (-) as a comment. You should make 
liberal use of them throughout your macro . 

USING VARIABLES IN MPL 

Having now examined how the macro edi- 
tor works, it’s time to turn to the program- 
ming functions that MPL supports. A pro- 
gram needs some way to store information 
temporarily. MPL provides ten definable 
variables, {VAR 0} throu^ {VAR 9}, for 
this purpose. Since the variables are desig- 
nated only by numbers, not names, it can 
be difficult to remember what part each 
one plays. It’s therefore a good idea to 
summarize your use of each variable in 
comments at the start of a given program. 
For example: 

.oi-vM > u 

tor 



Figure 1 : Within 
the macro editor, 
the Ctrl-PgUp key 
gives access to the 
macro commands 
menu, from which 
MPL commands 
like {ASSIGN} and 
{CALL} can be 
entered. The 
{;}comment 
command allows 
you to document 
macro programs. 
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You can assign values to variables di- 
rectly from the keyboard, from a marked 
block, or with an explicit {ASSIGN) state- 
ment. To initialize a variable from the key- 
board, you press Ctrl-PgUp (the Macro 
Commands key), select a number from 0 
to 9, and then enter the desired value at the 
value prompt. Thereafter, pressing Alt-x, 
where X is the number of the variable, in- 
serts the value of the variable into your 
text. Note that you can enter a valid numer- 
ic expression as the value of a variable and 
have WordPerfect e\ali}sMe it for you. You 
can use this feature as a tiny calculator. If 
you assign 2-1-2 to {VAR 1 j. for example, 
when you press Alt-1, 4 will be inserted 
into your text. 

\^en a block is marked, pressing Ctrl- 
PgUp assigns the whole block to the vari- 
able you choose. There are two limits you 
must bear in mind when assigning blocks 
to variables, however. First, each of the 
ten variables can hold a maximum of 1 20 
characters. If a marked blcKk has more 


than that, only the first 120 will be stored 
in the variable. And second, when you 
capture a block into a variable, most for- 
matting codes will be stripped out or sim- 
plified. 

In MPL the {ASSIGN} command di- 
rectly assigns a value to a variable. You 
can include both ordinary keys and com- 
mand keys in such an assignment. 
{CHAR} and {LOOK} assign a single key- 
stroke to a variable, while {TEXT} fills a 
variable with all the text the user types be- 
fore he hits the Enter key. (The {CHAR}, 
{LOOK}, and {TEXT} directives will be 
discussed more fully in the section “Com- 
munication — Input/Output” later in 
this column.) 

Since variables can contain command 
keys, you can use them as minimacros. As 
an illustration, consider the code listing 
shown in Figure 2. VARMAC.WPM is a 
macro that builds a set of commands in 
{VAR 3} and then executes them. In this 
example, the commands in {VAR 3} sim- 
ply put your name into either a header or a 
footer. You can use the same interactive 
technique, however, to build up very com- 
plex command sequences. 


TILDES 

Observe the frequent occurrences of the 
tilde in Figure 2. In MPL. tildes serve as 
argument and statement delimiters. Pascal 
uses commas to separate arguments in 
function calls and parentheses to enclose 
an argument list. DOS uses spaces to sepa- 
rate arguments on the command line, and 
the end of the line serves as the end of the 
argument list. WordPerfect's MPL uses 
the tilde for these puiposes. For example, 
{ASSIGN}! ■ 100" sets the value of vari- 
able 1 to 100. 

Tildes are also frequently used in pairs 
in MPL. For example, {ASSIGN}! ‘ ' as- 
signs a null value to variable 1 , because 
there is nothing between the two tildes. A 
{CASE} statement always ends with two 
tildes: the fust delimits the last selection, 
and the second ends the entire statement. 
Similarly, combinations such as 

<OK HOT rooNDKOO)»oiii»vii«r» 

need two tildes. The first is for the {ON 
. . . } statement, and the second is for the 
{(30} statement. Tildes therefore play a 
very important role in WordPerfect mac- 
ros. M^e sure to keep careful track of 
them: misplaced or missing tildes will pro- 
duce errors that are very difficult to find . 

VARIABLES ARE CHARACTER STRINGS 

There are no “data types” in MPL: its 
variables are simply strings of characters. 
However, if a string consists solely of nu- 
meric characters, you can perform arith- 
metic operations on it. These operations 
are subject to the following restrictions: 

■ The range of allowable numbers is 0 to 
65,535. If you enter a larger number, it 
will be treated as MODULO 65536. 
(Note: MODULO 65536 is the remainder 
that results when a number larger than 
65,536 is divided by 65,536. For example, 
if you try to assign the number 65,540 to a 
variable, the number actually stored in the 
variable will be 4, since 65,540/65,536 
leaves a remainder of 4. ) 

■ If a calculation results in a number out- 
side the allowed range, the resulting num- 
ber will also be treated as MODULO 
65536. 

■ In greater/less comparisons, numbers 
from 32,768 to 65,535 are treated as nega- 
tive. In order to get the corresponding neg- 
ative number, you subtract 65,536 from 
the number. Thus, 65,535 corresponds to 
65,535-65,536, which equals - 1; 
65,534 corresponds to -2, and so on. 

Numeric variables in MPL can be used 



Figure 2: VARMAC.WPM Cemonslrates how MPL commands can be inserted into a macro program 
interactively to build up a complex command sequence. 
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People have their own quirky 
ways of doing things. Some think 
fast Some slow. Some are deliber- 
ate. Some intuitive. Some work 
from 9 to 5. Others never stop. 
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so many different products. 

Including the widest range 


of truly portable PCs anywhere. 

And a line of printers that 
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as TRUE/FALSE (Boolean) values. Zero 
corresponds to FALSE, 65,535 to TRUE. 
Thus, if you {ASSIGN} the result of a 
comparison to a variable, the variable will 
contain 65,535 if the comparison is true, 
and 0 if it’s false. Note, however, that as a 
practical matter, any positive nonzero nu- 
meric value will be treated as TRUE. 

The best way to get a feel for the way 
MPL variables work is to try a few experi- 
ments. Use Ctrl-PgUp to assign the value 
1000*1000 to {VAR 1}. When you press 
Alt- 1 you’ll find that the value stor^ is 
16,960, not 1,000,000. That’s because 
16,960 is the remainder that results when 
1,000,000 is divided by 65,536. Now 
press Ctrl-PgUp again and assign 
32767>0 to {VAR I}. This puts the 
TRUE value, 65,535, into VAR 1 , as you 
would expect. But try using 40000>0. 
This results in a value of 0, which is 
FALSE. Why? The reason is that 40,000 is 
treated as 40,000-65,536, which is 
-25,536. 



EXPRESSION OPERATORS IN THE WORDPERFECT 
MACRO LANGUAGE 




Expression 


Operstion 

Bitwise NOT of the number X. !0 is -1 : 165280 Is 255. 

Negative of the number X. If variable 1 is -10, 
-{VAR1} is 10. Note: Negative numbers are stored as 
positive numbers between 32,768 and 65,535. 


X+Y 


Sum of X and Y. 2+2 is 4. 


X-Y Difference of X and Y. 1 989-1 is 1 988; 5-6 is -1 , 

which is represented by 65,535. 

X Y Product of X and Y. 3 4 is 12. Beware of overflowing 

numeric limits— 1 000 1 000 is 1 6,960, not 1 ,000,000. 

X/Y Quotient of X divided by Y. 1 00/5 is 20; 1 /2 is 0. 

X%Y Remainder of X divided by Y. 100%5 is 0; 1/2 is 1 . 

X&Y Bitwise AND of X and Y. 62&43 is 42; 1 27&1 28 is 0. 

00111110B(62) 0111111118(127) 

& 001010118(43) & 1000000008(128) 

001 01 01 OB (42) OOOOOOOOOB ( 0) 

X|Y Bitwise OR of X and Y. 62|43 is 63. 127|128 is 255. 


EXPRESSIONS 

A WordPerfect expression consists of an 
operator and one or two operands. The ta- 
ble in Figure 3 provides a complete list of 
valid MPL operands. Calculations that in- 
volve multiple operators must be broken 
down into “single operator' ' steps . For ex- 
ample, to assign 1 -I-2-I-3 to variable 4, you 
could do this: 

(A88IO»)4"l+2" 
tAS8IOU)4"<VAR 4)+3" 

MPL contains two division operators. 
The / operator returns the quotient of a di- 
vision, and the % operator returns the re- 
mainder. The + , - , and * operators are 
the familiar symbols for add, subtract, and 
multiply. But the & (AND), I (OR), and 
! (NOT) operators may be less familiar. 
These are called “bitwise” operators, be- 
cause they work on the individual bits that 
express a number. 

To understand bitwise operations, you 
must consider the operands as strings of bi- 
nary digits (or bits). The NOT (!) operator 
works on a single operand, changing a 0- 
bit intoa 1-bit anda l-bit intoaO-bit. The 
AND (&) and OR ( I ) operators take two 
operands and match the bits in correspond- 
ing positions. In an AND operation, the re- 
sult gets a l-bit in that position only if both 


00111110B(62) 

|00101011B(43) 

001111116(63) 


0111111118(127) 
I 100000000B (128) 
1111111118(255) 


Comparison 

Opsration 

X-Y 

TRUE if and only if X and Y are equal. 

Xl-Y 

TRUE if and only if X and Y are not equal. 

X>Y 

TRUE If and only if X is greater than Y. Note that 
for comparison purposes numbers from 32,768 to 65.535 
are considered negative. 

X<Y 

TRUE if and only if X Is less than Y. 


These operators can be used only with numeric operands. Using them with nonnumeric 
operands will result in the operator being treated as a string. For example. If variable 
1 contains 10 and variable 2 contains "ten”, (VAR 1)+{VAR 2) wili result In the string 
“10+ten". 


String Operators 


Expression Operation 

'‘sX"a‘sY’ TRUE If and only If string X is identical to string 

Y. Case is important— "Cat" does not equal “cat". 

'sX’l="sY” TRUE if and only If string X is not Identical to 

string Y. 

A string Is a series of characters or commands. The only operators for strings are 
comparison operators. To concatenate two or more strings, simply put them together. 
For example. {ASSIGN}3~{VAR 1}-and*also {VAR 2}~. Strings used in comparisons 
must be enclosed in single or double quotes. Either may be used, but the pairs must 
match. 


Rgure 3: MPL operators permit numeric, bitwise, and Boolean evaluation. 
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of the operands are already 1 . In an OR op- 
eration, the result gets a 1 if either operand 
has a 1; otherwise, the result in that posi- 
tion is a 0. 

The bitwise operators have a special re- 
lationship with die TRUE and FALSE val- 
ues. In the TRUE value 65,535, every bit 
is a 1-bit. FALSE is 0, and every one of its 
bits is a 0-bit. The NOT operator changes 
TRUE to FALSE and FALSE to TRUE. 
Using AND on two Boolean values returns 
TRUE only if both are TRUE. Using OR 
returns TRUE if either is true. You can use 
the AND (&) and OR ( I ) operators to con- 
struct complex Boolean expressions. For 
example, to test if the value of {VAR 1} is 
between 10 and 20, you could 

{AS8iaN>2~<VAR 
{ASSiart>3'<VXR 
tirKVAR 2)»(VAR 3>". . . 

What happens in this sequence of oper- 
ations is either that both {VAR 2} and 
{VAR 3} will get a value of 65,535, or one 
ofthemwillgetavalueofO. If {VAR l}is, 
in fact, greater than 10 and less than 20, 
then both {VAR 2} and {VAR 3} will re- 
ceive a value of 65,535 (in other words, 
every bit will have the value of 1). On the 
other hand, if {VAR 1} is either less than 
10 or greater than 20, then either {VAR 2} 
or {VAR 3} will receive the value 0. Note 
that the {IF} statement in the third line will 
be executed only if both {VAR 2} and 
{VAR 3} have the value 65,535, for that is 
the only condition under which the & oper- 
ator will return TRUE. 

STRUCTURED PROGRAMMING 

Like the early versions of BASIC, MPL is 
not intrinsically a structured language. 
One command simply follows another in 
sequence, except when the program flow 
jumps to a {LABEL} elsewhere in a pro- 
gram. If you took a printout of this and 
penciled in lines connecting each {LA- 
BEL} statenrent with the commands that 
jump to it, your printout would end up 
looking like spaghetti. In fact, the pro- 
grammer's term for a highly unstmctured 
program is “spaghetti code." 

The problem with unstructured pro- 
grams is that we humans find it hard to fol- 
low what the program is doing. And un- 
derstanding each step in the program is 
essential if you have to debug or modify it 



COMPLETE LISTING 


DEMO.WPM 


{; )DEHO.lfPM* — 'demonstrates ‘Several - concepts ' in ‘WordPerfect 
macro * programming . ~ 

(; }SBCTlON‘l*«> ‘Using 'display ‘attributes 'in 'prompts'' 

{;>Build‘a‘row*of **'a*in*VAR‘l‘and'a'horizontal'line'in'VAR'2' 
{ASSIG1I}1“********“ 

{ASSIGN}!' {VAR 1}{VAR l><VMt 1>{VAR 1>' 

{ASSIGN}1'’{VAR 1>{VAR 1}' 

{ASSIGN)2' ' 

{ASSIGN}2*'{VAR 2>{VAR 2){VAR 2>{VAR 2 }~ 

{ASSIGN}2'{VAR 2){VAR 2)' 

{PROMPT} 

{‘R>{Koma> 

Do'you ‘liXa* these ‘Colors? “('*ll>{*P}YBS I {'“OK “P}' (no) 

{; }Tho* lines ‘belowcontain* various 'types ‘Of ‘display* formatting 
codes. * 'Consult ‘the *macrO‘ programming 'Appendix ‘for -a 
detailed’description* of ‘these ‘Codes. * * Note* that ‘soste 
of ‘the -control ‘Characters, - specif ically* those ‘from - {''H} 
to- {^L>, 'are'dMplayed'as'Command'Codes.' 
{*P}{*E}{-E}{*N}{*B}* r'{VAR 2 }t{'‘Q} 

{"P}{''E>{"P}{“N}("B> {“Q}M''M}(“A}{VAR1}{-0}'{-N}{"E> 

{"P}{-E}{“G>{-M}{-I> {‘0}'{“H}{"B}{VAR1}{*Q}'{"N}{*E} 

{“P}{-E}(Home}{-H}{-B} {“Q}'{“N}{*C){VARl>{"Q>'{-H>{*B} 

{-P}{‘l}{Tab><-K}{*E} {*0}*(‘H}{"D}{VAR1>{-0>'{"H}{-E} 

{"P>{*IHEnter>{*IIH"B} {"Q} • {''N}{"C} {VARl>{-0> - {-M>{“B} 

{“PH^EHOel to EOLX^EX^E) {"Q}'{“N}{Del to EOL}{VARl} (^Q) - { 


User ‘ input -with 'default -value 


(;}SBCTIW*2 
(CHAR}!" 

{DISPXAT OPTXOI8PXAY OR> 

(IP}"{VAR l}*«‘n'*' {; >If *the*aBer‘entered‘small-n. . 

{ ASSIGN } I'N' { } > • • ‘make • it • a * capital - N . ~ 

{END IP} 

{IP}- {VAR 1}-I-'M'" (;}If ‘the -user -entered* ANYTHING -but 

{ASSIGN)!'?' {;)N, 'majce-it'a*?.' 

{END IP) 


{1P)XVAR !)»••?■" 

{ASSIGR)2'GREATt 

{ELSE} 

{A8SIGM)2'TOUGHt 
{END I?) 


{ ; } SECTION • 3 * — * using * {LOOK) • to • create * a * loop * that 
continues'until 'the ‘User 'presses ‘S'kay' 

{LABEL) lO^' 

{PROMPT} 

< ; }Tum ‘on ■ the * superscript -attribute * ( red * on * cyan ) • and 
display * a 'Mssage' 

{*0X"MX'B} 

<''P)f<Del to EOL) 

{^P)i{Del to BOP) r*{VAR 2}*1 
<^P)f{*M) 


{WAIT}?' 

{PROMPT} 

{ ; )Turn * OFF ‘ the * superscript * attribute * and ■ display 
the ‘ same 'message * ‘produces -a ‘ flashing * effect . 
{^oi-Ex*)) 

<^P)f{Del to EOL) 

{''P)HOel to EOF) r*(VAR2j 


{MAIT)2" 

{; }If ‘the 'User -pressed *a* key, *exit -the- loop. 
{LOOK) 3' 

{IF EXISTS}!' 

{GO}end' 

{END IF) — 

{CO) loop' 

{LABEL)end' 

{DISPLAY OFF) {DISPLAY ON) '* Tf ' ' 


Figure 4: The first section of this code listing produces the multicolor display seen in Rgure 5. The 
secor>d section shows how to provide a default for misentered user input, and the third section 
illustrates a program loop that can be broken by pressing a key. 
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later. Thus, even as you write the program, 
it's worth the effort to structure your code 
so as to be intelligible later. Since you can 
write well-structured programs in MPL 
just as you can in BASIC, there's no ex- 
cuse not to do so. 

The most powerful structural element 
in your MPL macros is the subroutine. A 
subroutine is simply a series of macro 
commands that begins with a {LABEL} 
and ends with a {RETURN}. The macro 
calls a subroutine via a {CALL} statement. 
At this point program control is transferred 
to the line immediately following the la- 
bel. When conunand execution teaches 
the {RETURN} statement, control returns 
to the line immediately following {CALL}. 

You can {CALL} the same subroutine 
from within your program as many times 
as you want. Remember to be generous 
with comments, however, so you can trace 
what is supposed to happen in your sub- 
routines. Note, too, that you should never 
just {GO} to a subroutine label. If no 
{CALL} is active, the execution of your 
macro will end at the {RETURN} instruc- 
tion. 

There is a use, however, for blocks of 


When working with 
loops, the one thing 
you must always be 
sure to include is 
a way out of them. 


code that begin with a {LABEL} and end 
with a {GO}. These are similar to subrou- 
tines except that when they're finished 
they always {GO} to the same spot. If that 
spot is the original {LABEL}, you have the 
equivalent of a program loop. 

When working with loops, the one 
thing you must always be sure to include is 
a way out of them — you don't want your 
macro to loop forever. Section 3 of the 
DEMO.WPM macro code, shown in Fig- 
ure 4, keeps looping until you press a key. 

Finally, there are sections of code in 
which another {LABEL} appears before 


either a {RETURN} or a {GO}. That 
sounds intHx;ent enough — until you try to 
trace the flow of commands within the 
macro. If there are three or four labels 
above a particular line, with no intervening 
{RETURN} or {GO}, you can't tell how 


numeric value) then the lines between {IF} 
and {ELSE} are executed. If it is FALSE 
(the expression evaluates to 0), then the 
lines between {ELSE} and {EI^ IF} are 
executed instead. MPL also includes an 
{IF EXISTS} test, which is used to deter- 



Flgure 5: This 
multicolor pop-up 
window prompt is 
produced by the 
first section ol the 
DEMO.WPM 
macro code listed 
in Figure 4. 


you reached that line. Thus, try to avoid 
this type of programming whenever possi- 
ble, especially in macros that occupy more 
than one screenful of code. 

The program flow commands men- 
tioned so far work within a single macro. 
MPL provides another level of flow con- 
trol designed to work between different 
macros. There are two ways to implement 
this level. First, you can chain to another 
macro using the {CHAIN} command. This 
transfers control unconditionally to the 
new macro when the current macro ends. 
If you want to chain to another macro im- 
mediately, you must follow your 
{CHAIN} command with a {RETURN}. 
Second, you can {NEST} a macro call, re- 
gaining control when the nested macro fin- 
ishes. {CHAIN} behaves like a {GO} state- 
ment, whereas {NEST} is like {CALL}. 
Note that {NEST} and {CALL} share a to- 
tal limit of 20 levels. Each {CALL} uses up 
one level; each {NEST} uses two. 

MAKING DECISIONS: THE IF STATEMENT 

If it looks like rain, take an umbrella; oth- 
erwise, take your sunglasses. Program- 
ming languages have a similar need to 
make such conditional decisions, and 
MPL provides a standard IF.. ELSE 
..ENDIF construct for just that purpose. It 
begins with an {IF} statement followed by 
an expression. If the expression evaluates 
as TRUE (that is, if it contains the value 
65,535 or, actually, any positive nonzero 


mine whether a given variable actually 
contains a specified value. 

To make your {IF}s and nested {IF}s 
easier to read, remember to indent the lines 
between {IF} and {ELSE} and those be- 
tween {ELSE} and {END IF}, just as I sug- 
gested that you do with subroutines earlier. 
For example, 

<IF){VAR lr>=5" 

(IF) {VAR 

{;>It is between 5 and 10" 

{ELSE) 

<;>It is greater than 10" 

{END IF) 

{ELSE) 

{;)lt is less than 5' 

{END IF) 

An {IF} statement is like a yes/no ques- 
tion; a {case} statement is l^e multiple- 
choice. The {CASE} statement compares 
its selector variable with a series of v^ues, 
each followed by a label name. If there's a 
match, control transfers to the associated 
label. If there isn't a match, control just 
goes on to the line following the {CASE}. 
Unlike similar statements in other lan- 
guages, however, in MPL you can't speci- 
fy a range of values, such as “A to Z” or 
“100 to 200." If you need to test for a 
range of values, you must use a set of {IF} 
tests, not {CASE} statements. {CASE 
CALL} is similar to {CASE}, but all of the 
target labels must be subroutines. After the 
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Who says fine art is out of reach? 
The HP PaintJet color printer pro- 
duces brilliant color for a price any 
business can afford. 

So now there’s no limit to what 



with your business communica- 
tions. Surprise your audience with 
thousands of colors. Beamed up 
on an overhead. Or tucked neatly 
into a report Persuading people 
up to 86% more effectively than 
black and white 

The PaintJet works with all your 
favorite graphics, presentation, 
spreadsheet and word processing 
software. Just hook it up to your 
IBM-compatible or Macinto^ 
computer and start painting. 


Fbr only $1395 (add $126 for the 
Macintosh interface). 

Call 1-800-752-0900 Ext. 711K 
for your nearest authorized HP 
dealer and a free sample output 
The HP PaintJet It’s what artists 
are starving for. 

There is a better way. 

WtilM HEWLETT 
mLflM PACKARD 


*9uMested ua IM prhr«. BustneM fnptiicacreated using MIcroMrt* Excel, which Isi US. registered trutemark of Mtcroaoft Conx 01989 Hewlett-Packard Company PE12916 
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Lab Notes 


DETERMINING WORDPERFECTS 
WORKING CONDITIONS 



Bit 

0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


Value 

1 

2 

4 

8 

16 

32 

64 

128 

256 

512 

1,024 


Meaning 

Currently in document 1 
Currently In document 2 
In main editing screen 
In editing structure other than main 
(for example, header, footnote) 
Macro definition active 
Macro execution active (always on) 
Merge active 
Block active 
Typeover active 
Reveal codes active 
Yes/No question I 



Figure 7; The bit values in the (STATE) variable correspond to different active conditions within the 
program. Multiple conditions are reported by summing the bit values. 


chosen subroutine ends, control picks up 
again at the line following the {CASE 
CALL} statement. 

EVENT-HANDLING COMMANDS 

Most of the execution of an MPL program 
is linear, from one instruction it either pro- 
ceeds to the next in sequence or jumps to a 
specified label. Event-handling com- 
mands are nonlinear; they can take control 
at any time. The {ON ERROR} directive, 
for example, specifies the action to be tak- 
en if an error occurs during macro execu- 
tion. Similarly, {ON CANCEL} tells the 
program what to do if the user presses the 
FI (Cancel) key. And {ON NOT FOUND} 
determines what is to happen when a 
search fails. 

There are only two basic ways the MPL 
program can react to such events: either by 
jumping or by quitting. Therefore, on the 
one hand, you can set your program to 
{CALL} or to {GO} to a label, or {RE- 
TURN}. Or, on the other hand, you can set 
your program to {BREAK}, {QUIT}, and 
{RESTART}. 

As an alternative to specifying a plain- 
vanilla {RETURN}, you can use one of 
three special commands: {RETURN ER- 
ROR}. {RETURN CANCEL}, or {RE- 
TURN NOT FOUND}. Of these, the {ON 
NOT FOUND} command is probably the 
most commonly used. Suppose, for exam- 
ple, that you want to set up a loop that will 
search for each occurrence of a given 
string, perform some action when it finds 
the string, and stop when there are no more 


occurrences. Put this statement 

<ON NOT POUND! {GOIOutOILOOp 

before the loop, and a 

(LABEDOUtOtLoop" 

immediately following the code that 
makes up the loop. Ifthe failure of a partic- 
ular search is a fatal error for your macro, 
try using 

(ON NOT FOUNDKRETURN ERROR}" 

If you press FI (the Cancel key) in the 
middle of a macro, the results are highly 
unpredictable. There ate many kinds of 
operations a macro may have started that 


may not have been completed. The display 
may be off, for example, or the “Block 
On” state may be active. 

A possible solution is to attempt to 
clean up the mess with an 

(ON CANCEL! (GO>cleanup"" 

command. At the label “cleanup,” you 
would turn the display on and check the 
{STATE} variable (described below) to see 
whether or not you need to turn off a 
marked block. A routine to exit gracefully 
upon macro cancellation can be as simple 
or complex as you choose to make it. 

COMMUNICATION-INPUT/OUTPUT 
It’s a simple matter to “output" text to 
your current document. You just insert the 
text directly into the macro. Within a mac- 
ro, if you want to output the contents of 
variable n, you must place a {VAR n} 
statement into the macro by pressing Alt-V 
followed by Ctrl-n. To read data from the 
document on the screen, block the desired 
portion and assign it to a variable. For ex- 
ample, to read the character at the cursor 
into {VAR 1}, you would hit the keystroke 
sequence: Ctrl-F4, Right (one character), 
Ctrl-PgUp, 1. 

MPL provides several ways of handling 
keyboard input. The {TEOT} conunand 
fills a variable with a line of text input by 
the user. The {CHAR} conunand waits for 
the next character from the keyboard and 
stores it in a variable. {L(X)K} grabs a key 
if the user has pressed one, but doesn't 
wait. Section 3 of the demonstration macro 
listed in Figure 4 shows how to create a 



Figure 6; MOVEONLY.WPM demonstrates the construction of an input 'filter" that produces only 
error beeps for all but specified user keystrokes (In this case, the cursor positkxiing keys). 
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BUSINESS REPLY MAIL 


To grow even faster, 
pia^ up the phone, 

1 - 800 - 288-9065 

ome people, and companies, 
are on too fast of a track to wait 
for a card to get to us. For them, 
there’s 1-800-288-9065. Call us 
and we’ll mail the book to you 
right away. Or, if there’s a 
CompuAdd Superstore nearby, 
call and a corporate sales repre- 
sentative will get one to you. If 
you understand that the best 
way to the top is improving 
your bottom line, you should 
call our line right now. 




12303 Tfechnology Blvd. 
Austin. TX 78727-9988 








This book can help 
Fortune 1000 Companies become 
Fortune 500 Companies. 




t’s the book on CompuAdd for 
decision makers and buyers of 
personal computers, peripherals, 
software and related equipment. 
It tells you what CompuAdd is 
about and, more important, all 
the different ways we can save 
you money and time. Which is 
one way big companies get to be 
even bigger companies. 

Fill out a card, send it in, 
and you’ll get the book on 
CompuAdd. 
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Lab Notes 


“repeat until key pressed" loop using 
{LOOK}. Note also how the macro code 
uses WordPerfect’s Superscript and Sub- 
script features to create a flashing (or 
blinking) effect in its final message to the 
user. 

Any of these commands can place a 
prompt on the bottom line of the screen, 
such as 

Delete this file? (Y/N) Yes. 

The prompt may actually extend to several 
lines, and by using advanced formatting 
commands, you can make it into a pop-up 
window. Parts of the prompt can be re- 
verse video, high-intensity, or blinking, or 
have a number of other attributes. Section 

1 of the DEMO.WPM macro (see Figure 
4) provides the code for creating the multi- 
color pop-up window prompt shown in the 
screen display pictured in Figure S. 

When writing an advanced macro that 
accepts user input, it's wise to follow 
WordPerfect's example and set up a de- 
fault value. If the user is asked to enter Y or 
N, for example, and you provide a default 
of Y, then any keystroke other than n or N 
will be interpreted as a Y. To implement 
this kind of default, you must include two 
tests in your program. First, test to see if 
the user entered a lowercase n; if so, con- 
vert it to N. Then test to see if a capital N 
was entered. If not, convert it to Y. Section 

2 of the DEMO macro in Figure 4 imple- 
ments this technique. 

You can insert a {PAUSE} for user in- 
put at almost any point in a macro. You 
might, for example, display the List Files 
screen and tell the user to highlight the de- 
sired file and hit Enter. Bear in mind, how- 
ever, that incorporating the {PAUSE} 
command has its dangers. In this example, 
the user could type any key (except Enter) 
while in the paused state. He might even 
leave the List Files screen before hitting 
Enter, and this would raise havoc with 
your macro. 

There’s a way around such problems, 
of course, but you’ll have to spend some 
programming time in order to work it out. 
A safer alternative to using the {PAUSE} 
statement is to process user input through a 
filter that only allows certain keystrokes. 
MOVEONLY.WPM, the macro that is 
shown in Figure 6, provides a model. It 
reads each key the user types, but executes 


only cursor positioning keys. All of the 
other keys produce a beep. 

THE (STATE) VARIABLE 

The {STATE} variable provides informa- 
tion on the WordPerfect environment at 
any given moment. Each bit in the number 
repotted by {STATE} corresponds to a par- 
ticular condition, and the table in Figure 7 
shows the meaning of these bits. If bit 0, 
which has a value of 1 , is current, docu- 
ment 1 is current. If bit 9 with a value of 
SI2 is set, the Reveal Codes mode is ac- 
tive. The value of {STATE} is the sum of 
all the active states. 

To determine whether an individual 
state is set, use the AND operator on 
{STATE} and the number of the state you 
want to check. If the result is nonzero, the 


state is active. For example, to test wheth- 
er Block mode is active you would use 

(I?H8TATEHlje- 

(Remember, again, that any positive non- 
zero numeric value will indicate a value of 
TRUE in an {IF} test.) 

Why bother obtaining the state infor- 
mation? For one thing, a macro that marks 
a block will fail if Block Mode is already 
active. Thus, the Block Mode needs to be 
turned off before that part of the macro 
program is executed. Similarly, if a macro 
is designed to work only on a marked 
block, it should halt with a warning if in 
fact no block is marked. If a macro saves 
the current file, it can test whether a yes/no 
question comes up after the {SAVE}. If 



Figure 8: STATE.WPM reports the conditions under which WordPerfect is currently operating. These 
must often be tested and correctly set before macro program operations can be executed reiiably. 
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Figure 9: Running 
theSTATE.WPM 
listed in Figure 8 
reports the current 
WP environment 
as an overlay on 
the macro editor 
screen. 


HP LaserJet Power Users: 

Maximize your 
printer's power 
with a Super Cartridge” 
from IQ Engineermg 

/ / T/^ / cartridges surpass everything 
1 S else on the marfeef. They 
have the best and richest selection of 
well-dravfn fonts, plus a full set of 
drivers, superb workmanship, and 
excellent compatibility. The ne plus 
ultra of font cartridges." 

"IQ Engineering's Super Cartridge 2 
contains all the LaserJet fonts most 
people will ever need for correspond- 
ence, presentations, spreadsheets, and 


even elaborate desktop publishing. 
R)nts and workmanship are equally 



L aser printers arc ^ and remarkably 
versatile...But if you use your laser 
printer with its built-in fonts, soft 
fonts or a cartridge with only a few fonts, 
you haven't tappi your printer's power. 

With 17 typebces ranging from 4 to 30 points in 
size, the Super Cartridge 2 ($699) gives the 
HP Userjet I! k IID the widest variety of fonts 
available in a single cartridge. The Super 
Cartridge 2WP ($349) is designed for 
WordPerfect and ^ De^p Publishing 
applications. 

Fully compatible with all modeb of the HP 
LaserJet ^ily, the Super Cartridge 1 ($399) 
was the first product to combine fonts from all 
standard font cartridges in a single cartridge. 
(Awarded "Best (rf 1988" in Printer Fonts, PC 
Magazine, January 17, 1989, page 166.) The 
Super Ca^dge 1 Enhanced ($599) adds 
ever 100 soft fonts. 

CALL NOW 408-734-U61 

• for a free product 
catalog with foot 
sampto 

• forac^oftbePC 
Magazine review 
• ttxRderorfora 
dealer near you 


586 Vfeddell Dr., Suite 4, Sunnyvale, CA 94089 
FAX: 408-734-US9 (orders, inquiries) 

Super Cartridie aud IQ EsfiBcenat are tradeaarki of IQ 
la|iamia|. HP aod Laicrjel are IrademarU of Hcvdell Pacutd 
Coapaay. WordPerfect U a Iradeoiark of WordPerfect Corp. 

G 1969 IQ BBfiaeeriBi 


not. the user must name the Tile. Figure 8 
lists the code for STATE, WPM. which il- 
lustrates {STATE} usage. It displays the 
current state, as seen in Figure 9. Try it — 
get into a header definition, or turn on 
typeover. or turn on block. Now run STA- 
TE. WPM and see which bits are set. 

DEBUGGING TECHNIQUES 

Debugging WordPerfect macro programs 
can be an amazingly difficult task. The 
macro editor doesn't check your syntax; it 
just attempts to execute the commands as 
you've entered them, willy-nilly. One 
missing tilde is enough to crash an entire 
macro program. A macro with a problem 


If you’re having trouble 
getting a macro 
program to work, a 
good way to start 
tracking down the 
problem is to watch the 
macro run, step by 
step, by invoking 
{STEP ON}. 
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in the programming syntax will usually 
just stop dead, sometimes with a "‘Please 
Wait*" message stuck on the screen. You 
get no helpful error messages or signals. 

If you're having trouble getting a macro 
program to work, a good way to start 
tracking down the problem is to watch the 
macro run, step by step, by invoking the 
{STEP ON} command. This causes Word- 
Perfect to execute your program one com- 
mand at a time, and produces an enigmatic 
message describing each command. 
You'll need the up-to-date “Appendix on 
Advanced Macros" to interpret these mes- 
sages. At the end of the suspect area you 
can get back to normal execution with 
{STEP OFF}. 

Sometimes, when you have no idea 
where the problem is, stepping through the 
entire MPL macro is simply too long a pro- 
cess to be feasible. In such a situation, you 
can borrow some debugging tricks from 
other languages. First, there's the venera- 
ble technique of writing notes to the 
screen. You can insert lines of text in your 
macro such as 

{Entar}RQached label 

GetHame<Bntttr> 

While including such lines will produce an 
unsightly screen display, they can help you 
locate the point at which your macro is fail- 
ing. 

For a more sophisticated approach, you 
can write these messages to a file, insert an 
appropriate message into the text, mark it 
as a block, and append it to your debug- 
ging file. Appending turns off the marked 
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First take an Intel® Math Coprocessor. (Any of 
the 11 will do.) 

Apply with slow, firm, steady pressure into the 
appropriate socket in every IBM® or compatible PC. 

Thm sit back and enjoy as over 160 database, 
spreadsheet, CAD or business graphics programs 


scream through functions up to 500%* faster. 

For more information, contact your local dealer. 
Or call (800) 38-3373 for “Intel Math Coprocessor 
Tbchnotes,” a collection of benchmarks and soft- 
ware lists. . . || 

And end the torture of slow software Ifllpl 
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Now you can enjoy the power of 
CROSSTALK* and the conven- 
ience of Microsoft* Windows at 
the same time. 

CROSSTALK for 
Windows is the 
first M-featured, 
ftill-powered 
com m unications 
program designed 
specifically for 
Windows. We put 
our 10 years of 
experience with 
PC communica- 
tions software to 
work in order to 
give you all the 
features Windows 
users have asked 
for, including: 


Full-feature file transfer support including CROSSTALK, DART, XMODEM, 
YMODEM, ZMODEM, Kennit, and CompuServe protocols. 


A powerful programming language, based on CROSSTALK Mk.4’s CASL™ 
language. Programming tools are provided for Windows-specific 
tasks like creating dialog boxes and executing DDE fimctions. 


48 user-programmable fimction keys for one keystroke operation of 
host responses or “scripts’’. In addition, the function keys can he 
invoked by a customized pull-down menu selection or by clicking 
on-screen icons with the mouse. 


fox* 


Capture host data to printer or disk file, with “playback” of 
captured host sessions. 
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Integrated “phone book” of frequently- 
called computers allows you to save and 
recall all settings for any host computer. 
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’IVue “background” operation under all 
versions of Windows lets you transfer files 
while working in other applications. 


Full support for all modems, including high-speed, error-checking modems like 
the Hayes* V-Series, US Robotics HST™, ’Telebit TVailblazer* and others. 


If you use Windows, you 
need CROSSTALK for 
Windows. See your 
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block, so mark the same block again with 

<aiac)c> {Goto} {ooto> 

Then delete the message. 

If the program that you are writing 
doesn't require keeping {DISPLAY OFF}, 
you can display messages to yourself with 
{CHAR} statements. Just pick an unused 
variable, say {VAR 9}, and then insert 
lines such as 

{CBAR>9*’Juat paat labal *loop*~ 

Either leave {DISPLAY ON} or turn it on 
just before the {CHAR} statement and then 
turn it off just afterwards. 

Some programs will literally show their 
faults if you run them in slow motion. The 
{SPEED}## command allows you to 
slow down operations by inserting a delay 


You may want to leave 
“debugging hooks” 
in your program, even 
after it is complete 
and checked out. 


after each macro command. If you don’t 
need a pause after every command , try put- 
ting a {wait}## statement after certain 
commands. {SPEED}" sets a delay of 
##/100 seconds (huntlreths of a second) 
between commands; {WAIT}" inserts a 
one-time delay of ##/10 seconds (tenths 
of a second). 

Even when your program is complete 
and thoroughly checked out, you may still 
want to leave some “debugging hooks" in 
place. Rather than delete the debugging 
statements you’ve inserted, you can sur- 
round them with a condition such as 

{IP}"<VWl 9> — DEBUG-" 

Then, if you later find yourself getting into 
trouble — as, perhaps, when you go back 
and make modifications to the macro, you 
can easily switch into “debugging mode.” 


GO FORTH AND PROGRAM! 

Release 5.0 of WordPerfect is release 1.0 
of the Macro Prograrruning Language. Be- 
ing a completely new product, it may not 
have every feature we would like. Syntax 
checking would be nice, and a cut-and- 
paste capability in the macro editor would 
certainly be appreciated. Especially con- 
venient would be the ability to convert 
macro programs to a text or document file 
for study or printing. 


Nevertheless, even the current version 
of MPL is a functional programming lan- 
guage. And now that you’ve realized 
you’re a programmer after all, you should 
feel no t^idation about exploring all its 
possibilities. With a little help from you 
WordPerfect can more nearly live up to its 
name. ■ 


Neil J. Rubenking is a contributing editor 
of PC Magazine. 


Here'S the PC Voice Mail system that can 
increase yonr prodncUvity by over 9 weeks. 


The average business person ivastes 
5 to 7 * hours each week on the tele- 
phone. That's over 9 weeks a year of 
wasted time and profits. That’s why you 
need Watson. 

What Is Watson? 

It's the $249 hardware and software 
system that turns your PC and tele- 
pihone into an intelligent communica- 
tions system that outperforms voice 
messaging systems costing thousands 
of dollars more. 

Why Watson? 

Because Watson invented the cate- 
gory of PC voice mail. Because PC 
Magazine selected Watson Version 1 
as "Editor’s Choice for Product of the 
Year in 1984." Because Watson Version 
6.23 is a Hayes compatible modem 
(1200 or 2400 BPS) ^at runs com- 
pletely in the background without inter- 
fering with other computing functions. 
Because Watson comes with a 60- 
day free support program. Because 
Watson has ewer 30,000 satisfied 
users. And because over 45% of 
our sales come from user referrals! 

Alt This For Just $249. 

Witti basic Watson you'll get a single or 
multiple user system that answers the 
phone: forwards messages to any 
phone, even pagers; provides private 
and public voice mailboxes: gives you 
a personal calendar and programma- 
ble alarms plus a dictation system with 
full featur^ voice editing. You’ll get 
auto dialing, remote access operation 
and message retrieval. Plus a sortable 
phone book based on a Rolodex" 
file card structure in which you can 
enter free form notes and do key word 
searches. And it's all yours for just $249. 


Watson-Voice Information 
System (VIS)" Option. 

An English-like command language 
that allows you to customize voice mes- 
sages. control message ^uences 
wifri touch tones for both inbound and 
outbound response applications. 

Hear All About It. 

To decide which Watson is right for 
you. call our Demo Hotline. You 'll hear 
an actual demonstration and discover 
alt the ways Watson can work for you. 

Call Our Demo Hotline Now. 

1-800-64IVATSON, EXT. 250. In MA 

1-508-651-2186 EXT. 250. Or to order 
Watson directly, call 1-800-533-6120 
EXT. 250 (in MA 1-508-655-6066 
EXT. 250). 

MasterCard. VISA, and American 
Express accepted. 

30 Day Money-Back Guarantee. 

Try Watson for 30 
days. If you aren't 
comi^etely satisfied, 
return it for a full 
reftjnd. 

FREE Copy Of 
Phone Power 
Just For 
Listening 
To Our Demo. 

We'll send you a free 
copy of Phone Power, if you call 
before 11/30/89 and ask for extension 
250. No order necessary. Over 200 
pages of practical techniques for small 
business owners and company execu- 
tives. Make your telephone and your 
time more profitable. 


• George Walther.Pftorfe Power {NewYOrk. Berkley Books, 1986). 
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Low Price. Technical 
Support. Integrity! 

. . . Talk to the Reliable Team 

at Warehouse Data! 

SOFTWARE 


LOTUS SPECIALS 


1-2-3 Ver. 2.01 

$305 

1-2-3 Ver. 2.2 

349 

1-2-3 Ver. 3.0 

349 

Agenda 

255 

Freelance Plus . 

309 

Magellan 

99 

Metro 

69 

Symphony . 

419 

Upgrade 

129 

ACCOUNTING 


Bedford Accounting 

$139 

Dac Easy Accounting 3.0 

59 

Dac Easy Bonus Pak 

115 

Dac Easy Light 

42 

Dac Easy Payroll 

59 

Managing Your Money 5.0 

119 

One Write Plus Acct. Pay. 

85 

One Write Plus Acct. Rec. 

85 

One Write Plus Master 

85 

Peachtree Complete 

149 

Peachtree w/PDQ 

220 

Quicken Ver. 3 

36 

CAD AND ENGINEERING 

Auto Sketch Enhanced 

$89 

Design Cad 2D 3.0 

219 

Design Cad 30 

219 

Easy Cad 2.05 

109 

Generic Cad Level 3 . 

159 

Math Cad 2.5 

289 

COMMUNICATION 


PROGRAMS 


Brooklyn Bridge 

$75 

Carbon Copy PC Plus 

106 

Cross Talk XVI 

110 

Laplink III 

79 

PC Anywhere III 

65 

Pro Com Plus 

51 


DATABASE MANAGERS 


Clarion Professional $379 

Clipper 419 

Data Perfect 283 

dBase IV 469 

dBase IV Developer 804 

DBXL Diamond 145 

Fox Base + 199 

Genifer 189 

Paradox 449 

PFS Professional File 165 

Power Base 169 

QandA 209 

Reflex 95 

R&R Report Writer 99 

Revelation Advanced 469 

RBase for DOS 459 

VP Expert 129 

DOS 

Microsoft DOS 3.3 $85 

Microsoft DOS 4.1 89 

ENTERTAINMENT 

688 Attack Sub $33 

Battie Chess 33 

Chessmaster 2100 30 

Chuck Yeager Adv. 

Right Simuiator Ver. 2 35 

F-19 Steaith Bomber 40 

Hunt for Red October . 37 

Kings Quest 4 33 

Leisure Suit Larry it 30 

Mavis Beacon Teaches Typing 30 

Microsoft Fiight Simuiator 33 

Typing Tutor IV 30 

Where in The Worid 30 

INTEGRATED 

Enabie $345 

Framework 418 

Microsoft Works .. . . . 99 

PFS Rrst Choice 89 

Smartwareil 439 


DESKTDP PUBLISHING 


db Publisher $499 

Pacific Data 

25 Cartridges in One 279 

Pagemaker 499 

PFS First Publisher 73 

Ventura Pubiisher 519 

GRAPHICS 

CoreiOrawfNewVer.) $335 

Harvard Graphics 264 

Printmaster+ 34 

Printshop 34 

LANGUAGES 

Brainmaker $137 

Borland Turbo Basic 65 

Borland Turbo C 2.0 95 

Borland Turbo C Pro 165 

Borland Turbo Pascal 5.5 99 

Borland Turbo Pascal Pro 162 

Borland Turbo Prolog 95 

Microsoft Fortran 295 

Microsoft Quick Basic 65 

Microsoft Quick C 65 

Microsoft Quick Pascal 45 

Microsoft Macro Assembler 99 

PROJECT MANAGERS 

Super Project Plus $255 

Timeline lYo 3.0 364 

Total Harvard Manager 3.01 369 

SPREADSHEETS 

DAVE. $55 

Lucid 3D 62 

Microsoft Excel 269 

Plan Perfect 3.0 189 

Quattro 159 

Supercalc 5 289 

Twin Advanced 69 

VP Planner Plus 119 


UTILITIES 

Always $85 

Battery Watch 25 

Brief 149 

Compugard Anti-Virus 89 

CopyllPC 23 

Copy Write 55 

Debrief 71 

Desqview2.2 79 

Desqview386 109 

Direct Access 49 

FastbackPlus 104 

Form Tools 56 

Form Wofx 85 

Gopher 45 

Grasp 82 

H-Test 49 

Mace Gold 81 

Microsoft Windows 286 63 

Microsoft Windows 386 125 

Norton Advanced 79 

Norton Utilities 55 

Norton Commander 49 

PC Tools Deluxe 5.5 75 

ProKeyPlus 51 

0 DOS II 49 

Sidekick Plus 125 

Sideways 39 

Spinwriter 49 

WordPerfect Library 65 

XTree 35 

XTreePro 64 

WORD PROCESSING 

Grammatiklll $49 

Microsoft Word 5.0 209 

PFS Professional Write 2.1 129 

Right Writer 49 

Will Maker 37 

WordPerfect 5.0 225 

WordPerfect M/U Server 349 

WordPerfect M/U Add-On 79 
Wordstar 5.5 229 



CALL FOR 
ITEMS NOT SHOWN 


Technical Support; (602) 246*2222 
FAX (602) 246*7805 
Phone Hours; 

Monday thru Friday 6;30a.m. *6:00 p.m. MST 
Saturday9;00a.m.*5;00p.m. MST 


USER FfliENOiY TERMS & CONDITIOItS; 

• We welcome international accounts, please call for special pricing . 

• Volume discounts for corporate and institutional orders. 

• We do not charge ytwr credit card until your order is shipped. 

• Shipping minimum is $5.00. Arizona orders + 6.7% sales tax. 

• You pay our regular ground shipping rates (1-20 lbs. i 
We pay the air difference (excludes Alaska and Hawaii.) 

Free air applies only to orders over $100. 


• Personal/company checks allow PC 10/17 
fourteen (14) days to clear. 

• All shipments insured at no extra cost. 

• All prices are subject to change 
without notice. 

• We do not guarantee compatibility. 

• No charge tor 

Viu or MasterCard 3C 


Servicing millions of satisfied customers since 1979 
In U.S.A. and Canada call: 

1-800-421^135 

In Arizona call: 602-246-2222 

HARDWARE 


AT MACHINE 


Hyundai 12MHz 640K 

$899 

Hyundai 12MHz 7MB 

1065 

MIT 12MHz 1 MB -t-l FDD 

929 

MIT 12MHz W/40MB HD . 

1359 

DIGITIZER 


KurtalS/One 12x12 

$295 

KurtalS/One 12x17 

499 

FLOPPY DRIVES 


TEAC360K 

$72 

TEAC1.2MB 

89 

Toshiba 3.5' 1.44MB 

104 

Toshiba 3.5" 720K 

89 

HAND HELD SCANNERS 

DFI Handyscanner 


HS-3000 + 

$189 

DFI Handyscanner P/S 2 

239 

Logitech Scanman Hi-Res 

179 

I/O GAME, 


MULTI 1/0 CARDS 


AST Mini I/O P.S.CC 

$73 

C&H XT & AT Game Card . 

45 

Copy II PC Deluxe Option . 

109 

DFII/OATP/S/G 

45 

DFII/OXTP/S/GCC 

45 

KEYBOARDS 


DFI Keyboard 101 Click . 

$59 

Keytronics 5151 IBM 

139 

Ke^ronlcs KB 101-1 

99 

LAPTOPS 


Toshiba T1000 

$699 

Toshiba T1200 FB2FDD 

1519 

Toshiba T1200 HBw/20MB 

1925 

Toshiba T1600 

3299 

Toshiba T3100E 

2839 

Toshiba T3200 W/40MB 

3525 

386 MACHINES 


MIT 33MHz 1MB -I- 1.2 MB FDD 

8 Exp slots 200W PS 

$3600 


XT MACHINES 

MIT W/640K -I- 1 360K FDD $S39 
MIT W/20MB Seagate Drive 119 
MIT W/40MB Seagate Drive 959 


MASS STORAGE 

Everex 60MB Ext Tape BKU $679 
Everex 60MB Int Tape AT/PC 599 

Miniscribe 20 MB Kit 270 

Miniscribe 30 MB Kit 289 

Miniscribe 322M6 ESDI 
Kit AT 1749 

Miniscribe 40MB Kit 320 

Refurb Seagate 20MB 180 
Refurb Seagate 30MB 209 
Refurb Seagate 40MB Kit XT 350 
Refurb Seagate 65MB Kit XT 387 
Refurb Seagate 85MB Kit XT. 535 

Seagate 20MB w/Cont 259 

Seagate 30MB w/Cont 279 

Seagate 40M6 ST-251-1 367 

Seagate 80MB (AT) ST-40g6 . 585 

MATH CO-PROCESSORS 

80287 $142 

80287-8 (8MHz) 212 

80287-10 247 

80387-16 375 

80387-20 427 

8087-1 (10MHz) 179 

8087-2 (8MHz) 137 

8087-3 93 


MEMORY BOARDS 

AST Rampage 286 W/512K $415 

ASTSIxPack-t- w/64KforPC 129 
DPI 2MB Above Board for AT 79 
Everex 2MB Above Board PC 59 
Everex 3MB Above Board AT 89 


MODEMS 

ATI Internal 2400B $169 

Everex 2400BEV-941 139 

Everex 2400BEV-950A 189 

Everex 2400B Int 159 

Everex 300/1200B Int 69 

US Robotics Courier 2400 289 

US Robotics Courier 2400E 335 

US Robotics Courier 
HST9600 609 

US Robotics Sportster 

1200B 102 

US Robotics Sportster 
2400BExt 163 

US Robotics Sportster 
2400Blnt 145 


MONITORS 


Hyundai 12" Amber w/Tilt 

$79 

Hyundai 14" CGAw/Tilt 

249 

Hyundai 14" EGA 

329 

Hyundai 14' VGA 

335 

Mitsubishi Diamond Scan 

499 

NEC 6S White 

235 

NEC Multisync 2A 

519 

NEC Multisync 30 

649 

NEC Multisync 4D/5D 

Call 

Princeton VGA Gray Scale 

99 

Princeton Ultrasync 16 

842 

Seiko 1430 VGA 

529 

Zenith 14" Flat VGA 

629 

LASERS 


Panasonic 4450 

$1369 

PRINTERS 24 PIN 132 COL 

NECP5300 

$669 

Okidata 391 

649 

PRINTERS 24 PIN 80 COL 

NEC P2200X 

Call 

NECP5200 

$519 

Okidata 390 

489 

Panasonic 1124 

314 


PRINTERS 9 PIN 132 COL 


Citizen HSR 550 $470 

Citizen MSP 15E 349 

Okidata321 479 

Star NX 15 319 

PRINTERS 9 PIN 80 COL 

Citizen HSP 500 $323 

Citizen 120 D 120CPS 146 

Okidata 182i Turbo 235 

0kidata320 349 

Panasonic 1180 185 

Star NX 1000 169 

Star NX 1000 Rainbow 229 

VIDEO CARDS 

ATI EGA 800 Wonder $169 

ATI VGA Wonder w/512 345 

Orchid Pro Designer 299 

Orchid Pro Designer Plus 385 

Paradise EGA 480 179 

Paradise VGA 16 Plus 299 

Paradise VGA Prof 449 

Vega Fastwrite VGA 349 

VegaV-RAMw/256K 425 

Vega VGA 255 


*I,«9 

SPECS 

:f»6M*UCPU 

• ' 2 MbTm- nS'*'' ® **6 

•8Ex|*KJsi^'«>"'Onv, 


:2®j»«PtlWrSc(ipfc 


MOREHOUSE 


Air Express Shipping 

You Pay the Ground Shipping 
We P^ the Air Difterence. 
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COUGAR’S 


GIVES YOU $2,088 of FREE 
ACCOUNTING 
SOFTWARE. 


i NEW VERSIONS 


3 GBIBIAL UDOat 
O' ACCOUNTS ReaiVABU 
o' ACCOUNTS PAYABU 
INVtNTOKr 
[? OPDCB Bom 
PAYTtOa 


MORE BENEFITS THAN ANY OTHER selected by 300.000 users « 

ACCOUNTING SYSTEM AT ANY PRICE! BestBuyo(TheYear1986, 1987, 1988 

OfiOfff atTPy/INUOICING 


Since 1982 wc'vr told you wc have the most powerful, flexible and complete 
prtrfc's.sjonal accounting package on the market with an audit trail second 
to ntme. 

HERE'S MORE PR(K)F — one of our cxHnpetitors in the low priced field has 
circulated a list of features which can be purchasexJ to enhance their code. (Xir 
ACT I isM) powerful you would have to spend 12.088.00 to get a portion of the 
features we already l^( and have had sitKe 1982) in ACT 1. 

ITtis is one of the rea.sons 300,000 users/readers ttf COMPITER J^OPPER 
magazine rated AQTg 1 BEST BIT OF THE YFJkRfor 1986. 1987 and 1988, 
IF YOU WANT PROFESSIONAl. ACCOUNTING WHICH OFFERS YOU 
POWER, FLEXIBIUTT, INTEGRITY AND THE BEST VALUE, GET ACT I 
TODAY AND SAVE YfKHSELF 12,08800 


■ Use as a stand-alone system or as part of the complete integrated 
system 

■ Infinitely flexible sales tax tables, invoices, discounts, pricing 
and sales reports 

■ Shows gross profit per invoice 

I Automatically updates inventory 


GBNBRAL UDGCR 

■ Uses preftxmatied chart of accounts and reports and/or... 

■ Infinitely flexible user defined chart of accounts and reports 

■ Full multi-company capability 

■ Maintains account history for up to 100 years 

■ Provides inquiry into individual accounts on screen or to printer 


ACCOUNTS PAYABiS 

■ Uses preformatted checks or up to nine user designed check 
formats 

■ Accommodates processing of handwritten checks 

■ Supports autcMnatic invoicing and payment of regular monthly 
obligations 

■ Examines the .status of a single vendor on scTeen or to printer at 
any time 

■ Prepares vendor reports, master lists, payment records, and 
repcMts for up to 5 aser designated periods 


ACCOUNTS RK£IVABi£ 

■ Includes preformatted statement or... 

■ User may design 6 different statement formats 

■ Retains your current customer numbering system 

■ Sorts reports by customer number, name, zip code, customer 
type, salesperson code or biller code 

■ Instant review of customer’s account on screen or to printer 

■ Prints all accounts receivable reports, collection reports 
and mailing labels at any time 

INVENTORY 

■ User defined stock numbers up to 15 characters 

■ Product descripticxis up to 45 characters 

■ SuppcMts FIFO, UFO, ^andard Cost and Weighted Average 
methods of inveniwy valuation 

■ Prints 12 different inventory reports and worksheets sorted by 
stock number, vendor account, item description, or product type 

■ Allows up to 4 decimal places for cost and price 

30 DAY MONEY BACK GUARANTEE 

applicable on all products bought directly fiom 
COUGAR MOUNTAIN SOFTWARE. Products must 
be returned in resalable condition. 

15% restocking fee applicable. 


PAYROU 

■ Provides federal, state and local tax tables which may he easily 
updated by the user as needed 

■ Allows for up to eighteen pay rates per employee 

■ Prints 12 payroll reports 

■ Handles bonus payments, per diem pay, hourly, weekly, contract 
and piece work and every other method of payment 

■ Alkws 15 user defined benefits and deductioas per employee 


HABDWAPE REaUIRCMENTS 

■ IBM PC or compatible. 

Hard disk required. 


/ICT^I 

i liCECi)!, J 


TOLL FREE 
SUPPORT & 
TRAINING 
SEMINARS 
AVAILABLE. 


$<17950 

$11.50 Shipping ft Handling 


^ COUGARS 
i MOUNTAIN! 

S-O-F-T-W-A-R-E. 
2609 Kootenai, Box 6886 
Boise, ID 83707, 208-344-2540 


1-800-344-2540 


8:00 a.m. to 5:00 p.m. MST^ 
lAX # 208-343-0267 
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Utilities 


Create Colorful, 
Interactive Menus for 
Your Applications 


Batch files let you automate many routine 
tasks, as everyone who has written or 
modified even his AUTOEXEC.BAT file 
knows. But when you need to write batch 
files to automate routine work procedures 
for computer novices, you immediately hit 
a problem. What the user needs is a 
straightforward task menu with fill-in-the- 
blank options. Unfortunately, the DOS 
batch file language provides no way to 
handle the input from a user's keyboard. 

MENU was created to solve this prob- 
lem. MENU lets you display an unlimited 
amount of information with which the user 
can interact. The relevant keyboard input 
and constant data from the screen are then 
passed through a controlling template file 
and are then used to write a batch file (or 
another program input file) on the fly. And 
by running the whole process under a sim- 
ple batch file, you can make the procedure 
seamless and transparent to the user. 

Use MENU’S screen editing facilities to 
create the displays, to see exactly what the 
user will . Screen files can be as long as 300 
lines and may include up to 100 input 
fields of any length. MENU also supports 
full customization of the display/input 
screen; any character position may be as- 
sociated with any of the standard video at- 
tributes. Use your favorite ASCII text edi- 
tor to create the template file that gives the 
format of the output files. 

GETTING MENU 

You can get a ready-to-run copy of 
MENU.COM from PC MagNct, as ex- 
plained in the sidebar “MENU by Mo- 
dem." Alternatively, you can create the 
COM file either from the MENU. ASM 
source code or from MENU. BAS. which 
ate available via PC MagNet. 

Because of space considerations, we 
can’t print the source ctxle here. However, 
you can get a listing of both the as.sembly 
and BASIC listings by mail or fax by send- 
ing a written request with your name and 
address (or fax number) to Utilities, PC 
Magazine. One Park Avenue, New York, 
NY I(X)I6; Attention: Carolyn Falconer. 


■ Here’s how to provide 
novice users with all the 
screen displays and 
keyboard input facilities 
they need to operate. 


(Note: e,stimated fax length is 50 pages.) 
No phone calls, please. 

■To create MENU.COM from MENU 
.ASM. you must have a macro assembler 
(IBM or Microsoft, Version 2 or later) and 
enter the following command sequence: 

HASH HENU; 

LINK HENU; 

EXE2BIN HENU HENU.COH 
DEL HENU. OBJ 
DEL HENU.EXE 

If you don’t have a macro assembler, you 
can generate the same .COM file simply 
by mnning MENU. BAS in BASIC. 

The MENU command syntax is 

NOra [/D/X/H] wmo t«qpiat« ., ^ 

' ootl loutt.ZA'aattti * .yj,- 

Each of the italicized operands is the name 
of a file and may include a drive and full 
path specification. A screen file is normal- 
ly created by using MENU with its IE 
(Edit) option. Entering the line 

HENU /E ,, screen 

will create a new file to be stored under the 


filename SCREEN. Note the use of the two 
commas. MENU normally expects to 
work with at least three filenames. In this 
case, there is no input screen file (you’re 
creating it), and there is no template file to 
control the generation of an output file. 
The commas lake the place of the missing 
operands. If you subsequently need to edit 
SCREEN (of course, screen files need not 
have this filename), entering 

MENU /E screen, , screen 

will let you update the file and save it under 
its original name. 

While you won’t usually have to deal 
with one outside the MENU editor, a 
screen file is an ASCII file that contains the 
characters to be displayed, ANSI video 
control sequences, and other special char- 
acters. Figure I contains a description of 
ASCII characters used on a screen. 

It is the template file that determines the 
output files. A template file is also an AS- 
CII file, and it can be created with a text 
editor such as the PC Magazine utility 
TED. It contains any text that you want to 
put in the output files, plus instructions 
about which information from the display 
you want copied to the output files. You 
may copy all or part of an input field. You 
may also copy constant data fields from the 
display to the output files. Each input or 
constant field can itself be anywhere from 
a single character to many lines in length. 

A few special characters ate recognized 
in a template file to control copying from 
the display and to select among the output 
files. All other characters are copied with- 
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Description 


Put the next charecler in the dtoplay even K It Is a control charactsn 
This ala«Mi[,].(,},\. and ESC to be Included. « , 


SPECIAL SYMBOLS USED IN MENU 


Start of an input Held. The position in the dispicv Is saved. 

■ 

End of input field. The previous position in the display Is saved as 
- the end of the input Held. Any characters between the [ and ] are 
. displayed as a default value for the input field. 

^ Start of constant Held. The position in the display Is saved. 

End of constant field. The previous position In the display is saved 
as the end of the constant field. Characters between the { and ) 
are the constant. Constant fields may be copied to the output 
files by using the {nnrf or {[nnn]) template patterns. They are a 
convenient way of associating multiple characters with a menu 
selection. Although constant fields take up space In the display, 
they need not be visible if the appropriate video attributes are used. 


ESC Start of ANSI video attribute sequence. Subsequent characters 

are scanned until the terminating m and the ANSI.SYS attributes 
are applied. The Set Graphics Rendition (SGR) functions are sup- 
ported. All of these have the pattern ESC[#:...;#m, where ESC is the 
ASCII control character 27 and # is any d^mal value listed below: 



Valuo 

Description 


0 

All attributes off (normal white on black) 


1 

Bold on (high intensity) 


4 

Underscore (monochrome only) 


5 

Blink 


7 

Reverse video — reverses whatever 
colors are already in effect 


8 

Canceled on (invisible) — foreground 
color Is set equal to backgrouixf color 


30 

Black foreground 


31 

Red toreground 


32 

Green foregnjund 


33 . 

Yellow (brown) foreground 


34 

Blue foreground 


35 

Magenta foreground 


36 

Cyan foreground 



VVtilM foreground 



40 ' Black background 

41 , Redbackground.,.: 

42' Green background ,? 

43 '^^?^. Yellow (brown) backend . . 

Blue backgtourxl . 

45 Magenta background^^h^^^^^;^ 

Cyan badtaround . * 


Cyan badtground 
Wbrte bacl^round 




In addition to the characters above. CR and LF also have special meaning within a^^, 
file. Normally created using MENU /E, a screen file is an A^ll file in which each 'm ' 
record occupies one or more lines on the display. Long records wrap around the 
display at the current line width of the display. V^never a carriage return (CR) or”^ ' 
line fe^ (LF) character is encountered, the display line Is filled out with blanks. 

A CR-LF sequence is treated as a single CR character. 


Figure 1 : The MENU utility uses the ASCII characters that are shown above in order to define fields 
atKl control screen attributes. 


out change. The simplest way to create a 
template file is to start with a sample of the 
nie you want to create. You would edit that 
file, replacing variable information with 
references to the display. For example, 
you would replace a filename in your sam- 
ple with l-T] to cause the contents of the 
third input field displayed to be copied to 
that position in the output file. See the side- 
bar "How to Create a Template File" for a 
complete discussion of the control charac- 
ters used in template files. 

The oul operands are the names you 
give to the output files MENU generates. 
Typically you will need only a single out- 
put file (and typically it will have a .BAT 
extension), but you may use as many as 
you can fit (up to 64) on the DOS com- 
mand line. 

Note: Since the screen file, template 
file, and all output files are open at the 
same time, you mu.st make sure that the 
F1LES= statement in your CONRG. SYS 
permits the maximum number of files that 
you will need. To use five output files, for 
example, you would need to have 
nLES= 12. since DOS always ties up five 
for its own use. If you should ever need to 
generate more than 13 output files 
(F1LES=2I), you will also need DOS 3.3 
or later and a utility that expands the num- 
ber of handles available for each process. 

The /D. IE, and /N command-line 
switches may appear anywhere after 
MENU and provide additional control 
over its operation. The /E option has been 
discussed above. Entering 

MENU /D filename 

turns MENU into a full-screen display util- 
ity. This is a convenient way to display the 
contents of another file, up to 300 lines. 
ANSI color sequences in the file will be in- 
terpreted, but other screen file special 
chiacters. such as), ],{,}, and \ will sim- 
ply be displayed. In display mode, you can 
use the cursor-control keys to scroll 
through the file, but you can't make any 
changes or create any output files. 

Normally, MENU saves a copy of the 
console screen before it starts to work. The 
original screen is then restored when 
MENU is through. You may combine the 
/N (No-restore) option with any of the oth- 
er uses of MENU to inhibit saving and re- 
storing the display screen contents. This 
avoids a lot of screen fla.shing if you are 
linking from one menu to another menu or 
to a program that paints the entire screen 
on its own. 
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MENU S EDITING KEYS 


USING MENU 

Let’s assume that you want to create the 
batch file TASK.BAT, which will let the 
user execute one of several programs using 
a specified input file. You need to give the 
user a choice of program names or a simple 
selection code and you must let him enter 
the name of an input file. In DOS 3.3 or 
later, a suitable batch file is 

SMENU SEL.MNU SEL.TPL EEL. BAT 

SCALE BEL. BAT 

SDEL BEL. BAT 

If you have an earlier version of DOS, 
your batch file will look like this: 

ECBO OFF 

MENU SEL.MNU SEL.TPL BEL. BAT 

BEL. BAT 

You create SEL.MNU using 

MENU /E ,, SEL.MNU 

When MENU executes, you will see a 
blank screen except for the status line at the 
bottom. Use the cursor-control keys and 
the function keys, shown in Figures 2 and 
3, to set up the display as you prefer. Be 
sure to use the F7 and Iffi keys to define the 
start and end of the two input fields and F2 
to define the end of the display. You may 
also use F9 and FIO to set display colors. 


m 

MENU’S FUNCTION 
KEYS 

Key 

Description 

FI 

Help (displays key definitions) 

F2 

Set end of menu 

F3 

Display input and constant-field 
definitions 

F4 

Delete an input or constant-field 
definition 

F5 

Start of constant field 

F6 

End of constant field 

F7 

Start of input ^eld 

F8 

End of input field 

F9 

Change display attribute 

FIO 

Apply display attribute to current 
cursor position 


Figure 2: These perform many functions that 
help you edit and create files in MENU. 


Then press Ctrl-Enter to exit MENU and 
create the SEL.MNU file. (Until you learn 
the program, you’ll find yourself referring 
back to Figures 1 , 2 and 3 with some fre- 
quency!) 

The screen you’ve created might look 
like that shown in Figure 4. Now, use your 
text editor to create SEL.TPL. This should 
look like Figure 5, only with real program 
names substituted for the WPROC, PERT, 
SPREAD, and DBA shown. You may 
want to add the /N option to MENU in 
yourTASK.BAT file if the programs paint 
their own first screen. 

TASK.BAT is now ready to run. The 
user enters the number of the task at the ap- 
propriate location, hits Enter(orTab), and 
types in the name of the file that he wants 
to work on. When he hits Enter again, 
SEL.BAT is created, run, and (under DOS 
3.3 or later) deleted after use. (With earlier 
DOS versions, SEL.BAT will be over- 
written the next time that TASK.BAT is 
tun.) 

In this example, the template file, 
SEL.TPL, contains the actual program 
names to be passed to the output file. Pro- 
vided their sequence is retained, these 
names could be added to SEL.MNU, 
shown in Figure 4, as constant fields. Us- 
ing FS and F6 to start and end each con- 
stant field, you might add a line like 

{WPROC} (PERT) {SPREAD} {DBA} 

below line 4 in SEL.MNU. for example. 
(While creating the file, you can use F3 to 
display the constant-field curly brackets 
and the square brackets used for regular in- 
put fields.) Although the program names 
will take up character positions on the 
screen, you could use the display-off attri- 
bute so that they would remain invisible to 
the user. And by putting the required con- 
stant data in the screen file, the contents of 
the SEL.TPL file would be reduced to 

{ 11)1 12 ] 

Although space does not permit a step- 
by-step run-through, you’ll get a fuller 
idea of MENU’S power by considering the 
more complex example shown in Figures 6 
through 9. Here, MENU is used to auto- 
mate and simplify the task of sending an 
ASCII file through a fax program. Some 
fax programs do not create a cover sheet 
and also require a complex command line 
with operands and options that, in your use 
of the program, will always be the same. 

FAX. BAT (Figure 6), the main batch 



Key 

Description 

Esc 

Terminate MENU without 
producing output files 

Enter 

Move to next line of input 
field or next field or finished 
if in last field 

Ctrl-Enter 

Finished with input, produce 
output 

Tab 

Move to start of next input 
field 

Shift-Tab 

Move to start of current input 
field or if already at start, 
move to start of previous one 

Home 

Same as Shift -Tab 

T 

Move up one line 

PgUp 

Move up one screenful 

< — 

Move left one character 


Move right one character 

End 

Move to end of field 

Ctrl-End 

Move to end of menu 

i 

Move down one line 

PgDn 

Move down one screenful 

Ins 

Toggle insert mode 

Del 

Delete character under 
cursor 

Alt= 

Insert next character in 
display even if it is a control 
character. Used to put the 
graphics for CR. LF, ESC. 
and TAB in the display. 


Figure 3: Here are some additional keys for you 
to use when working with MENU. 

file, is invoked by simply entering 

FAX filename 

FAXI.MNU and FAXl.TPL (Figures 7 
and 8) get the cover sheet information and 
create an ASCII file containing the cover 
sheet page. FAX2.TPL, as follows 

BET FAXFILE$-{1] 

works with FAX2.MNU (Figure 9) to ob- 
tain the filename if FAX is called without a 
legitimate filenartte. 

Even more-complex menus and tem- 
plates can be constructed using multiple 
output files and constant fields in menus to 
create menus that update other menus or 
that create additional menus and tem- 
plates. Your imagination is the only real 
limit. The fax example above is a subset of 
such a group of batch files and menus. 
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In the complete fax system I've imple- 
mented, for example, there is a selection 
menu for telephone numbers that contains 
an option to update itself. The telephone 
list contains each known destination and 
its telephone number. The telephone num- 
bers are stored as constant fields so that 
they can be extracted by the template and 
passed to the fax program. Typical lines 
look like this: 

1. company A 80B5551212 

2. company B 4845551212 

You choose the destination by entering the 
item number, and the template obtains the 
actual phone number with a {[!]} refer- 
ence. Entering a 0 signals a request to up- 
date the list, and the resulting batch file 


uses MENU with another screen and tem- 
plate file to update the screen file for phone 
numbers and its own screen file. 

As a further stimulus to experimenta- 
tion. another part of my office’s fax system 
uses the line 

DIR '.FAX I SORT [MENU /D/» 

to display a sorted list of the fax files that 
have iready been sent. 

HOW MENU WORKS 

MENU is a fairly large program, but it is 
very straightforward. It uses few hard- 
ware- or DOS-related tricks, so under- 
standing it is mostly a matter of following 
the code. The program consists primarily 
of procedures that are called to process 
each character, whether that character is in 
the screen file or the template file or is in- 
put from the console. The open procedures 
are entered and exited with a IMP rather 


than with a CALL and RET. 

MENU. ASM consists of four sections: 
the scteen-file-processing section, the dis- 
play-editing section, the template-process- 
ing section, and the program-initi^ization 
section. 

Though executed first, the program- 
initialization section is physically located 
at the end of the program. This way, since 
this section isn't needed after it executes, 
its space in memory can be reused for part 
of the display buffer. The initialization 
section consists of the procedures INTT, 
READ_SCREEN, and OPEN_FILE. 
INIT first scans the DOS command line 
using the OPENJTLE procedure to obtain 
the screen file, template file, output files, 
and options. 

E^h time 0PEN_F1LE is called, it 
scans one more field on the command line 
and tries to open or create (for output) the 
files. OPEN-FILE also checks for the 
switch-option letters; this allows them to 


HOW TO CREATE A TEMPLATE FILE 


by Ron Q. Smith 

A template file has a format very simi- 
lar to that of the screen file. Most char- 
acters in the template file, including CR 
and LF, are sent directly to the output 
files without change. When MENU 
first starts reading a template file, all 
output is sent to the first output file- 
name given on the MENU command 
line. Special characters in the template 
file allow you to extract information 
from the display and send it to the out- 
put files, to send the edited date and 
time to the output file, and to change 
output files. 

No additional control characters arc 
inserted when information is copied to 
the output file either from the template 
file or from the display. You can create 
records of arbitrary length in the output 
file— indeed, you’ll create very long 
records unless you insert LF characters 
at appropriate points in the template 
file. Normally you need not be con- 
cerned about this, since your template 
file will usually have the same structure 
as your desired output file. When you 
create the template file with your text 
editor, LF characters will be insetted 
everywhere that you start a new line. 
However, if you are copying a multi- 
line input field or constant field to the 


output file, you will probably want to 
be sure that each line on the screen is a 
single record in your output file. The 
MENU program does not a.ssume this, 
because you may want to create a long 
data record for srrme program or break 
up the field at some other width than the 
display-line width. 

The .special characters used in the 
template file are as follows: 


m Do not send the \ to the output 
fiie, but do send the next character even 
if it is a control character. 


i_u Send an input field or time-and- 
dale pattern to the output file. If the 
characters immediately following the | 
are decimal digits, an input field is .se- 
lected. If they are anything else, a time- 
and-date pattern is processed. For ex- 
ample, 11... indicates that the first input 
field is selected; [00091... selects the 
91st input field. On the other hand, 
labc. . . selects time-and-date editing . 

When an input field is selected, an- 
other level of template processing be- 
gins. Again, all characters except spe- 
cial characters are sent to the output file 
directly, therefore allowing you to mix 
template information with the input 
field information. The special charac- 
ters that are used within an input field 


reference are itemized below: 

m Do not send the \ to the output 
file, but do send the next character, 
even if it is a control character. 

m End of reference. Send all re- 
maining inpul-field characters to the 
output file. Thus, 15] sends all of input 
field 5 to the output file. Trailing blank 
characters in the input field are never 
sent to the output file. 

m Send the next (one) input field 
character to the output file. 

Q Send all remaining characters 
in the current display line of the input 
field to the output file. Since the input 
field itself does not include carriage-re- 
turn and line-feed characters, the tem- 
plate will usually contain a sequence 
such as 


ti-l 

-I 

■I) 


to move a multiline input field to the 
output file. 


[!□ Stop processing the [... ] if no 
more characters remain in the input 
field. The template file is scanned until 
the ] is found. If a time-and-date pattern 
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appear anywhere on the command line. If 
no filename is specified (that is, if a com- 
ma appears), a default file is used. The de- 
fault for the screen and template files is to 
skip those processing sections. However, 
if the /D option is specified, a default of 
STDIN is used for the screen file. 
STDOUT is used as a default for the first 
output file if there is a leading comma. 
Subsequent missing output files are ig- 
nored. 

Starting at the label CHECK_VID, the 
INTT procedure determines the type of vid- 
eo adapter that is in use and saves the cur- 
rent video-state information. The number 
of columns and lines on the current screen 
are also determined and saved for use by 
the display routines. If a Color Graphics 
Adapter (CGA) is in use, a slow screen up- 


date is needed to avoid snow. For any oth- 
er adapter, a fast update is desirable, so a 
flag is set for testing by the screen read and 
write procedures. 

If the display is already in one of the 
text modes, the display mode is not 
changed. If it is in a graphics mode, the 
display is initialized to mode 3 (SO-column 
color text). Unless the /N option is in effect 
or the display was in a graphics mode, the 
contents of the display are saved so that 
they can be restored when MENU exits. 
The space remaining in the 64K segment is 
available for the display buffer and is ini- 
tialized with blanks. 

The screen-file-processing section 
starts after the label BEGIN. This section 
reads the screen file and then builds the 
display buffer and the input and constant- 
field tables. The display buffer contains 
character and attribute byte pairs exacUy as 
they will be transferred to the screen. The 
use of a display buffer permits menus to be 


is selected, similar processing occurs, 
except that the special characters are 
mostly two-letter combinations. All 
characters in the pattern are sent direct- 
ly to the output file until a special char- 
acter is discovered. The special charac- 
ters follow: 


d] As above. 

□□ End of pattern. Resume normal 
template- file processing. 

I I Replace with the numeric 
month of the year (01 to 12). 

FodI Replace with the numeric day 
of the month (0 1 to 3 1 ) . 

[d Replace with the numeric cen- 
tury (19 or 20). 

Pd Replace with the numeric year 
(00 to 99). 

I I Replace with the alphabetic 
three-letter abbreviation for the month. 


fwi 

Replace with the alphabetic 
three-letter abbreviation for the day of 
the week. 


dH Replace with the numeric hour 
oftheday (00 to 23). 

I I Replace with the numeric min- 
ute (00 to 59). 


I SS I Replace with the numeric sec- 
ond (00 to 59). 

For example. [DW MN DD, CCYY 
hh:mm:ss] might result in Mon Jul 
12,1989 21:15:34, The time-and-date 
pattern is case sensitive. 


L_U Send a constant field to the out- 
put file. Editing of constant fields is not 
supported. Only two forms of reference 
are permitted, {nnn} sends the nn/ith 
con.stant-field to the output file. {Irinn]} 
is an indirect constant field reference 
and is the most important u.se of con- 
stant fields. The nnnth input field is 
used to obtain a decimal number. That 
constant field is then sent to the output 
file. 

Assume, for example, that the tem- 
plate contains {[5]} and that the fifth in- 
put field contains 2. The contents of the 
second constant field are sent to the out- 
put file. 

Switch output files. The usage 
mast be <nnn>. The nnnth output file 
named on the MENU command line 
becomes the current output file. All fur- 
ther output will be concatenated to the 
end of that output file. Note that output 
files ate not closed when a switch oc- 
curs. This allows you to switch back 
and forth among output files. ■ 
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IS ON THE WAY 


The 

DOS 
manual 
on a disk! 

• Easy to use 
• Fast 

"DOS Help! offers 
exactly what the 
name says - full, 
ffiki flexible, and 
CHOICE accurate DOS 



Help... more complete than 
the DOS reference manual. 
...in-depth advice and real- 
world warnings you'll never 
get from Microsoft or IBM. 

Its the one program to own 
if you're already a DOS 
expert - or want to become 
one. " -PC Magazine 
Now it's even better... 
•Three Hypertext databases 
•Comprehensive coverage 
of all DOS versions. 

Try it for yourself. Fully 
guaranteed, money back if 
not completely satisfied. 

$49 95 Plus $4.00 Shipping & Handling 
California Residents add 6.5% Sales Tax 
VISA - MC - AmEx 
1 147 East Broadway, Suite 56. 

Glendale. California 91205 

1 - 800 - 833-7355 

(in Calif, 1-800-358-4477) 

Ask for extension 1233 


Flambeaux- 
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FOR $1699, YOU CAN GET 
CUSTOM CONFIGURATION, 
SELF-DIAGNOSTIC SOFTWARE, 
A 30-DAY MONEY-BACK 
GUARANTEE AND 
NEXT-DAY DESKSIDE SERVICE. 



make our System 210 
different from all 
the rest. 

What we put 
behind it. And what 
we put in it. Because 
we build every one of these 
systems a little bit differently 
than everybody else. And we support 
them like nobody else. With some 
systems, you can buy an expensive 
service contract. With others, you’re 
lucky if you get a parent company 
with a permanent address. 

But with our System 210, you get 
the most complete package of service 
and support in the industry. And you 
get it at absolutely no chargef 

lb begin with, when you buy from 
us, we give you a personal account 
representative. Who gets to know 
everything about you and your system. 

In case you ever have a problem, 
we back you up with multiple levels 
of suppt^rt. 

pDr example, our self-diagnostic 
software. And our toll-free technical 
support hotline. Between these two, 




These days, there are literally 
dozens of 286 systems to 
choose from. 

But in a recent PC Week 
Fbll of corporate buyers, it was 
the Dell system that was ranked 
Number I forov'erall customer 
satisfaction. 

Even at the first glance, it’s 
easy to see that two things 



we can resolve 90% of your pn>blems 
right away. 

And we can take care of the 
other 10% by the next business day. 
With every system, you get next- 
day deskside service pnwided by 
a Xerox Q)rporation technician. 

EVERY GUARANTEE 
HASAGREAT 
COMPUTER 
BEHIND IT. 

One of the reasons we can .ifford 
to give you so much supp4>rt is that 
our systems need almt^t no support 
at all. 

We make the System 210 right 
here in the U. S. We build every 
system to the highest standard of 
quality. And we custom configure it 
to your exact specificam)ns. Fa^m 
the system board up. 

And as you can see, we’ve left 
nothing txjt. At $1699, eNW the most 
basic configuration gives you 512 KB 
of RAM, a 20 MB hard drive, and 
a VGA monochrome monitor. 

Besides the support we already 
described, the System 210 also comes 
with a guarantee you won’t find any- 
where else: Try it in your office for 30 
days. Ifyouareritcompletely satisfied— 
for any reason — even if the case cokir 
doesn’t match your office —send it 
back. And we’ll refund your money. 
With no questions asked. 

If you’d rather not tie up your money 
in the first place, a lease plan can be 
designed to fit the exact needs of your 
business, t 

So it doesn’t matter whether you’re 
lot^king for the best 286 system, the 
best price, or the best support plan in 
the industry'. 

Just give us a call. 

And we’ll send you all three. In 
the same box. 


DELL 


CORPORATION 


800 - 426 - 5150 . 

FOR im IN CANAQC CAU. BOO-HT-STU. 


ANDAGREATBOX 
TO KEEP IT IN. 


PC WEEK poa OF 
CORPORATE SATISFACTION 
(286-8ASED SYSTEMS) 



ra j 5 



THE NEW 12. 5 MH: 286 DELL SYSTEM* 2K). 


STANDARD FEATURES: 

• 80286 nuciupnKessor nmning at 

12.5 MHi. 

•CKhccc^ 512 K 6 . 640 KB.* t MB 
ur 2 MB uf RAM expandable to 
16 MB (6 MB un system hcnrd)- 

•5.25*1.2 MBor).5’!-44 MB 
diskette dnve. 

• Socket kx Intel 80267 math 
aipnxeuix. 

• Inregrated diskette and hi^ 
pcTf:irmancei6*bit VGA video 
conmJler on system beard. 

• LIM 4.0 suppixt for mctnury over 
1MB, 


• Rific mode interleaved memury 
architecruie. 

• InteKiated hif^t perfocmance hard 
disk interfKe on system hiani. 

• Enhanced lOI-key keybiatd. 

• I parallel and 2 senal ports. 

• 3 full-sued I6-bit AT expansion 
slots avaibble. 

OPTIONS; 

• 40 MB or 150 MB tape dnves- 

• Intel 80287 math copnxessor. 

•128 KB RAM ununidekK. 

• 512 KB RAM upipadr kit- 

• 2 M B RAM upgrade ktc. 


ilE itn d nrf SmtetPlairncira** 


20 MB 
40 MB 
lOOMR 
•MO KB 


iy.tm 

$1,099 

$2,499 


$1,999 

$2,199 

$2,799 


Coke 


$2,099 

$2,299 

$2,899 


vcTHsRi at iM i ^ aa t l y w w u « 


la.i.ipilHLi— lnCin.l>,uW«amm»«J[ncn<H8wn> &SnvK«fK>ntMK)(>MOiBiauun.b 

rvlS-Trifirm-TTT-t-r-*— -p — t C 1499 DOL CCttPCIUTKK 


’IWiKralwd un • M iiknh ka* 

ScfVKt n KUK bcKMs all me MdmuMl 
AURJOKTSBESStVED 
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Figure 4: When 



this typical n>enu 


nsuea («iiRismrioM Amicnnom 

display comes up, 


l UpAd-te project Nstcr 4DcaiKRt 

the user's task 


2 Update project pert chert 

selection number 


3. Upd«te prujecl liniwial pla* 

and the filename he 

enters will be 


i Itpdale prujecl resource IlsU 

processed by the 


Select Application: Enter project «ane: 

template file 
(Figure 5) and 
turned into an 

executable 
batch file. 


1 : - , -. rr-j 






date an existing menu, the input-field-defi- 
nition table (EDIT_AREA) is copied to a 
new input-field-dennition table {DEF_ 
AREA) and a single input-field definition 
consisting of the entire display is placed in 
EDIT_AREA. 

The input-processing section starts at 
EDIT_NMT. When the first screenful is 
displayed, keystroke processing from the 
console begins with a loop at EDIT_HLE. 
The WTBL-SRCH procedure looks up 
the key type and then calls the appropriate 
key-processing procedure. Most key- 
strokes go to EDrr_Pl)T, which inserts 
the character in the display buffer (if in an 
input field), moves the cursor-right one 
position (by falling into tbe cursor-right 
procedure RIGHT_SUB), and updates the 
screen display. If insert mode is in effect, 
the characters in the current input field 
ate shifted right one position in order to 



Figure 6: FAX. BAT is the main file of a more complex example of MENU'S power. 


much larger than a single screen. 

The screen file is scanned, one charac- 
ter at a time, using the GET_CHR proce- 
dure. The TBL_SRCH procedure is called 
to determine the character type. It returns 
an index used to branch to the procedure 
that handles the appropriate character type . 
Most characters result in a branch to 
SCR— PUT and so ate simply entered in the 
display. 

The carriage-return (handled at label 
SCR_CR) and line-feed (SCR_LF) char- 
acters always mean the end of a display 
line. The current line is filled out to the end 
with blanks. A line feed immediately fol- 
lowing a carriage return is ignored. 

The I character (SCR_LBRK) starts an 
input field. An entry is made in the input- 
field-definition table (EDIT_AREA) that 
saves the display address. When a | 
(SCR-RBRK) is encountered, the end of 
the input field is entered in the table. Simi- 
lar handling of { and } (SCR_LBRACE 
and SCR_RBRACE) creates entries in the 
constant-field-definition table (CONST- 
AREA). 

An ESC character(SCR_ANSI) signals 
the start of an ANSI display attribute se- 



Flgure S: The information from the screen file 
(Figure 4) is passed through a template file 
before being made into an output file. 


quence of the following form: 

ESCII;t;...m 

The display attribute to be applied to a sub- 
sequent character is changed just as AN- 
SI. SYS or ANSI.COM would change it. 
Because you might want to put (,],{,}, and 
the graphics characters represented by CR, 
LF, and ESC in your menu, however, the \ 
character (SCR_FORCE) always puts the 
next character from the screen file in the 
display buffer. (You don't have to worry 
about all of these special characters when 
you create your screen file; MENU /E 
takes care of all that for you.) 

When the end of the screen file is 
reached (this is indicated by a return from 
GET-CHR with the Zero Flag set), the 
code at EOfT-RDY checks to see if all in- 
put and constant fields were correctly 
closed. If a MENU /E is being used to up- 


make room for the inserted character. 

Most of the key-handling procedures 
simply calculate a new cursor position, ei- 
ther in the form of an index to the display 
buffer or as a signed offset to the current 
cursor position. The real cursor-handling 
logic is associated with the code at 
MOVE-CRS, which adds the signed off- 
set to the current cursor position, and at 
MOVE-TO, which moves the cursor to a 
display buffer index. MOVE_TO first de- 
termines if the new cursor position is cur- 
rently on the screen. If not, the screen is re- 
displayed with the new position in the first 
or last line, depending on the direction of 
the motion. MOVE_TO then checks to see 
if the cursor is in an input area by using the 
FIND— AREA procedure. If it is not, it 
checks to see if there is an input area be- 
yond the cursor but on the current screen, 
and it then moves the cursor to the start of 
that input area. 
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When you buy a 
computer, about 35% 
of your money goes ro 
the store. 

But we’d much rather 
see your money go to 
someKrdy who desenes 
it a lot more. 

You. 

So we give you a 
completely different 
kind of computer store. 

Tire Dell Qimputer 
Store. 

Instead of a crowded, 
high-overhead show- 
room, you get our brand 
new 44-page catalog. Which 
gives you a full line of 386 " 
and 286 systems, printers, 
peripherals, software, and 
accessories. 

And since you buy direct 
from the manufacturer, you save 
about 35%. 


But there’s a lot more to it 
than saving money. We offer 
you the most complete service 
and support in the industry. 
Including a 30-day money- 
back guarantee. A toll-free 
technical support hotline. 
Self-diagnostic software. And 
next-day deskside service from 


Xeaix Corporation. 

If you read our ad in the 
hack (tf this magazine, 
it will tell you a lot 
more aKiut the systems 
we offer. And the service 
we put behind them. 

So if you’d like a much 
more intelligent way to 
buy a personal computer, 
have a look at our ad. Or 
call us at 800-426-5150. 
Or send us the card on 
this page. 

And we’ll send the 
best computer store 
you’ve ever seen. 

One you don’t have to 
set foot in. 


TOORPER.CAaUS, 

800 > 426 > 5150 . 

FOR DEU INCANArW.CAU.8CC.je7.5752. 
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Turn your printer 



into a plotter 

Imagine your present printer turning 
out crisp, high resolution plots while 
you continue to work, uithoul inler- 
ruplioii. at your PC. 

The EOgraph Plus add-on board 
lets you do tim, and more. 

You have total control over eight 
different line widths, and as many 
colors as your printer o&rs. 

You can produce drawings 15 feet 
long, and longer, in any carriage width. 

How about multiple plots, or 
automatic queuing of text and plots? 

Yes, the EO^h Plus lets you do that, 
too — with ease. 

Think of it! Using virtually any 
CAD or graphics program, you can 
work at your PC while your printer 
generates plotter-quality drawings with 
nearly incredible detail. 

Best of all, you get all of this 
without the headaches, or expense, of 
baby sitting a plotter. 

Thousands of users agree: 

No other PC add-on can increase 
your productivity, or pay for itself so 
quickly, as the EOgraph Plus. 

It may sound too good to be 
true, until you call for the facts, toll- 
free, at 1-800-548-5780. 

DEALER INQUIRIES EOgT^h 

Plus". ^ 

j Eomii Coip / 121 Wastpaili Road / Dayton, OH 45459 

jl^snlinMIiiflandMetiM ^ 

!name 


ADDKESS 


CUT 

STATE ZIP 
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Figure 7: The main 

nvd.itii 

MENU screen file 


for FAX.BAT 

PM rnANsmssiuN remu 

obtains user 
information for the 

riMse enter tbr rMiws of Ue seiulers, a&M rirst: 

cover sheet. 

riMW enter ijnir telpf-hnor nanlier to rnu the recipient 
necdv to request retrsnsntssion: 


Ple«se alter Ue runes «ii< mil sUips ur pkune nunha^’ uf 
«!1 recipients'. 


Pleece enter any cmmnts to be sent with the Uk: 




The logic at EDIT_STATUS updates 
the cursor coordinates in the status-line 
display and the physical cursor position on 
the screen. Input processing is finished 
when Ctrl-Enter (CENTER_SUB) or En- 
ter is pressed at the end of the last input 
field. CENTER_SUB is both the end of 
the input-processing section and the start 
of the tempiate-file-processing section. 

Template-file processing starts by re- 
storing the original screen display and ob- 
taining the current time and date. Getting 
the time and date once ensures that the 
template-editing functions use a consistent 
set of values throughout. 


The template file is handled very much 
in the manner of the original screen-file 
processing. The template file is scanned, 
one character at a time, using GET_CHR. 
TBL_SRCH is called to determine the 
character type, and a branch is made to the 
appropriate type-handling procedure. 
Most characters are simply sent to the cur- 
rent output file (initially, the first output 
file)atTMPL_PUT. 

A \ character (TMPL_FORCE) causes 
the next character in the template file to be 
sent to the output file, even if it is other- 
wise a control character. This allows the 
Dnd \ characters to be sent 



Rgure 6: The main MENU template file turns the information from the user's screen input into a 
formatted fax cover page. 
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The adventure continues. From AST the people who brouglit you 
SixPakPIus* the biggest blockbuster in memory' board history, comes 
SixPak 286™; the sequel 

Featuring a cast of up to 4 MB of expanded or extended memory, 
and starring tire most popular memory specification ever, EMS 4.0, 
SixPak 286 shines as one of this year's hottest offerings. 

And, Irelieve it or not, all of this full-featured EMS memory is 
available at bargain matinee prices. 

But that's not all. 

At your request, an I/O option, with both a serial and a parallel 
port makes a special appearance to save valuable slots in your 
computer. 

Due to the nature of SixFak 286's powerful capabilities, only 
people owning AT'-compatible computers will be admitted. 

SixPak 286 is playing all over town. For more information, call 
(714) 863-0181 or use our Bulletin Board Service Number (714) 852-1872. 


[advance reviewsI 

"Super. SixPak 286 makes short work of the 
meanest, tou^est tasks in the office" 

"Thumbs up. It's flexible It's compatible. This is one 
high-quality production" 

"SixPak 286 is a hit. Its low-profile design and 
switchless installation are flawless." 


Asl n J IrAding tupplter logDvrnicnem JKPrKHrt CcoctiI Servur ConUMl no CMX)Krt9AOSA4I8 
AST RMCkett prodiMt* wotUwkir tn luiopc and itw Middle Ijut cjD 44 I 5M 4)50, in |jp4n 
III 3 818 0710. in the Fai UM iitO out llong Kot^onne 8S2 $ 806 433.3. m CmjiM cjB 416-826-7)14. 
in AufiralU cill 02 006 3200 AST. AST lofpi «nd rv(tl*<«t*d and SixPak 3M> Irade- 

mark AST Rneatvh. Inc. All iMhcr brand or product namea are iradeniarkt or reiilnered trade* 
markt of ihetr reactive companies C<^ri|tht 1969 AST Meaearch. Inc. All rtjihit reterved R€S€flflCH INC. 
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to the output file. A < character 
(TMPL_FILE) signals a change in output 
file. The next characters are assumed to 
constitute a decimal number, followed by 
>. The number that appears is an index ( 1 
to 64) of the output files given on the com- 
mand line. The selected file becomes the 
current file. 

A ( character (TMPL_SENT) signals 
the start of a substitution pattern. An input 
field may be copied (|n/in . . .))oratime- 
and date-substitution pattern may be pro- 
cessed ([MM ...]). If a decimal number 
immediately follows the |, a branch is 
made to D0_1NP, which then processes 
the input-field reference. Otherwise, the 
branch is to CHK_PAT to process a time- 
and date-substitution pattern. DO_INP 
simply repeats the logic pattern used for 
the template file as a whole, using different 
character-type and procedure-vector ta- 
bles. 

While most characters from the input- 
field pattern are copied directly to the out- 
put file, a few (?, =, I , ], and \) require 
special processing. As before, the \ char- 
acter (COPY-FORCE) copies the next 
character from the pattern to the output 
file, thus allowing the special characters to 
be placed in the output file. 


The ? character (COPY-ONE) copies 
the next character from the input field to 
the output file. An = (COPY-LINE) 
makes it easy to handle a multiple-line in- 
put field by allowing the remaining charac- 
ters in the display line to be copied from 
the input field to the output file. 
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The I character (COPY-STOP) termi- 
nates input-field processing if there are no 
more nonblank characters in the input 
field; it simply goes on to scan for the ]. 
When the ) is encountered, any remaining 
characters from the input field are copied 
to the output file. 

Anything other than a decimal number 
following the | results in a branch to 
CHK-PAT to do time and date substitu- 
tion. 

The processing is very similar to input- 
field references, with most of the charac- 
ters going directly to output, \ forcing a 
character to output, and sentinels causing 
substitution. The only difference you’ll 
notice is that these sentinels are specific 
two-character alphabetic sequences (MM, 
DD, CC, YY, hh, mm, ss, DW, MN, for 
example). Each of these is replaced in the 
output file by the two (three in the case of 
DW and MN) characters that represent the 
time and date. 

A special block of code starting at 
COPY-SCRN is used when a screen file is 
created or updated using MENU /E. In this 
case, no template file is used and the logic 
is basically a reverse of the screen-file-pro- 
cessing section. 

The display buffer is scanned and a file 
is created that would reproduce that dis- 
play buffer if it were used as a screen file. 
Special handling is required to generate the 
ANSI video-attribute sequences whenever 


the attribute changes in the display buffer 
and to insert the [] and {} pairs around in- 
put-field definitions and constant-field 
definitions, respectively. Otherwise, the 
logic converts one screen line into one out- 
put-file record, which is terminated by a 
CR LF pair. When the template-file pro- 


cessing is complete, all output files are 
closed (WF_DONE) and the program exits 
(EXIT-DOS). 

SUMMARY 

MENU can be used with simple screen for- 
mats and correspondingly simple template 


files to give all of your batch files an attrac- 
tive, easy-to-use, custom-designed ap- 
pearance. 

Don’t overlook the possibility of using 
MENU with only a screen file and no tem- 
plate or output files. It can display infor- 
mation screens in colors that themselves 
convey information to a user. Pressing En- 
ter or Ctrl-Enter will then go on to the next 
step in your batch file. Compare a fully 
formatted screen to a series of ECHO com- 
mands followed by a PAUSE for screen 
appeal! And you get this advantage with- 
out having to use ANSI. SYS or ANSI. 
COM to control the scredn. Moreover, you 
can use MENU with a template file but no 
screen file to create output files containing 
edited time and date information. 

When you do want to create a sophisti- 
cated application, linking together multi- 
ple programs and batch operations, 
MENU has the power to support you. And 
all without any programming — unless, as 
a diehard who has to program everything, 
you call the template file a program. ■ 


Ron Q. Smith is manager of software de- 
velopment for Unisys Corp. in Roseville, 
Minnesota. 


FAX FILE nENIi 

An Incorrect or nicsinji FAX rilennne ms given. Pleese enter 
the nnne nf the file In be sent belnu. Enter the itrive nnl 
full jMith (dtpetlAf lle.rKt) If nerr.ssnry. IF you An not enter 
n filcMnc, no rile vIM be sent. 


Figure 9: This 
MENU screen is 
calledbyFAX.BAT 
when the user 
forgets or mistypes 
the name of the file 
to be faxed. 
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The MENU utility can 
be used with 
simple screen formats 
and correspondingly 
simple template 
files to give all of your 
batch files an 
attractive, easy-to- 
use, custom- 
designed appearance. 
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MENU BY MODEM 


The programs published in PC 
Magazine are available by modem 
from PC MagNct. 

To download MENU.COM, 
log on to PC MagNet. Enter GO 
UTILITIES or choo.se PC MAGA- 
ZINE UTILITIES from the top 
menu, then DIRECT UTILITY 
DOWNLOAD from the next. Enter 
the filename, then .select the file 
from those presented. Answer (Y) 
to DO YOU WISH TO DOWN- 
LOAD? Press Enter to see the trans- 
fer protocols. Choose a protocol 
and download the file. 

To join PC MagNet. set your 
communications software for either 
.^00 or 1 ,200 bits per second, 7 data 
bits, even parity, 1 slop bit. and full 
duplex. You can use any of more 
than .3(K) local access phone num- 
bers, including: Boston, (617) .“'42- 
1796; New York, (212) 422-8820; 
Chicago, (312) 693-0330; or San 
Francisco, (413) 296-0373. To find 
the number neare.st your dialing 
exchange after you have sub- 
scribed, or for 2,4(H)-bps service, 
connect with PC MagNet and type 
GO PHONES. For Customer Ser- 
vice, call (8(K)) 848-8990; in Ohio 
and outside the United States, call 
(614) 4,37-8630. 

When you connect with PC 
MagNet. press Ctrl-C. At the 
HOST NAME prompt, enter CIS. 
At the USER ID prompt, enter 
177000,3000. Enter PC*M AG- 
NET at the PASSWORD prompt 
and Z10D8918 at the ENTER 
AGREEMENT NUMBER prompt. 

You don’t have to be a member 
of CompuServe to access PC Mag- 
Net. It costs .$12.30 an hour for 
1 ,200/2,4(X)-bps service and $6 for 
3(X)-bps. via MasterCard. VISA, or 
American Express. These programs 
can be copied but are copyrighted 
and are made available only for 
noncommercial use. You may 
make copies for others as long as no 
charge is involved, but making 
copies for any commercial purpose 
is prohibited. 

Photocop}/ this page. T rim and hole- 
punch the copy and add it to pour 
manual. 



Ron Smith 
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MENU 

Gominand 

October 31, 1989 (Utilities) 


To combine information from full-screen displays and user 
keyboard input to create batch and other program input files 
under the control of a template file. Full-screen editing I 
facilities are provided for displays of up to 300 lines and up 
to 100 input fields. 

MENU [/D/E/N] screen template outl lout2 ...] 

The screen operand is the file containing the display. A 
screen file is created by entering MENU /E „screen and can 
later be edited by entering MENU /E screen, screen. The 
commas are used to replace omitted file operands. 

The template is a file that controls the format of the output 
files. A template file is created with any ASCII text editor 
and contains constant data and instructions for cop)ring 
information entered on the display. 

The out files are constructed from the information on the 
display and in the template files. Up to 64 out files may be 
created. 

The optional /D switch is used to display any screen or 
other ASCII file of up to 300 lines. If the screen file is not 
specified, the DOS standard input file is assumed. The 
number of screen columns and rows is automatically 
determined, and all sizes of displays up to 255 by 255 are 
supported. 

The /N (no-restore) option is used to inhibit MENU from 
saving or restoring the original DOS screen contents when 
exiting. This switch is normally invoked when loading 
programs that paint their own opening screen. 
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I n your wildest dreams, if you 
could do absolutely anjdhing 
you wanted with your data 
files, what would you do? 

You’d organize them, of course. 
Manage them, too. 

From time to time you’d prob- 


ruiL 


ably need to look for them. 

But most of the time, you’d 
just want to look at them— or 
through them— instantly. 

You might even want to send 
them electronically to some- 
one else so they could examine 
them, too. 

Or transfer them to your lap- 
top so you could play with them 
at home. Or away from home. 
Naturally, you’d want to be 


Maybe pull dovm a menu, hit 
a couple of keys or nudge your 
mouse every so often. 

Seeing is relieving. 

Well, stop dreaming. Because the 
new Norton Com- 
mander* has arrived 
and it’s better than any- 
thing else you can use 


nira 


able to do all of these things with- to deal deftly with DOS. 


out having to do much of 
anything yourself. 




OOS as 


In feet, the new 
Norton Commander is 
so good, it’s even better 
than the old Norton Commander. 

Which is pretty remarkable, 
conside^ tiiat InjbWorld called 
the original version “tops in its 
class ... a new level of conven- 


Duslofyow modem. With Just a 
couple qf keystrokes, our mv 
Commander Mail lets you instantly 
exchange JUesJaaes telexes and 
E-Mail with ar^ MCI Mail 
subscriber. 


ience for MS/DOS users? 

They called Version 2.0 “a near- 
perfect DOS shell ... the market’s 
best . . . recommended for all DOS 
users, regardless of expertise? 

We can’t wait to see what the 
critics will say about 
our latest version. 

And neither should 
you. 

Now you see it 
Now you don’t have to. 


The new Norton Com- 
mander combines all the func- 
tions of a hard disk manager with 
all the features you need to sup- 
port and enhance the DOS com- 
mand line. 


InfoWorid thought the world (/ Version 2.(1 
The itew Norton (Jomrncmder is euen 
better— and euen easier to learn and use 
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l)iirwishisoiir 

Commander. 



Yet ife flexible enou^ to ad- 
just totally to your particular style 
of working— even get out of your 
way entirely when you don’t 
ned to see it. 

But since it can do so many 
things for you, you’ll pn)bably be 
seei^ a lot of it 
Like those times when you 
want to browse 
through the 
contents of 
your files, 
but you 
haven’t 
the 


time 


the application. 

In ^t, a couple of keystrokes 
—or mousestrokes, if you pre- 
fer-is all it takes to perform the 
full r^e of file management 
functions. 

Or, for that matter, to call up a 
tree view of your diiwtories, a 
list of your last 15 commands, or 
a menu of your fevorite programs 
and routines. 

What could be 
easier? Faster? 
More efficient? 
Certainly nothing 
we’ve heard of. 

iifarUloseeuihatiinycHtrfiiesuiifKJUi 
runnmglheappliaihon^Wlhour 
mgmousfikiiewm, your data is 
as dose as a keystroke \^rskm 3.0 


—or the 
patience— to 
load and run the 
applications that created 
the files in the first place. 

Thanks to our ingenious File 
Viewers, all you have to do now is 
point to the filename and shoot. 

Presto. You’re eyeballing your 
data 

Fire again and you’ve launched 


aj^jiications 

Neither rain, nor sleet, 
nor snow, nor dari( of ni^t 

Speaking of things you haven’t 
heard of before, imagine using 
a DOS manager to automatically 
send and receive messages via 
MCrMail. 

Dream on, right? 

Wrong. Our new Commander 
Maif” lets you instantly exch^e 
files, Sixes, telexes and E-Mail 
with any MCI Mail subscriber- 
in Milwaukee, in Outer Mongolia, 
even in Marketing Without hav- 
ing to laboriously load and run 




iT-ra 


one of those tiresome commu- 
nications programs. 

Who knows, you ||: 
may actually get 

some milea^ out 

of your modem for - ~ ° 

a change. 

^ ^ 7heneu>f^i3rlmQmrmKier^)eaks 

iOUil Uy)lopiloa It adapts to your in) 

rlpfinitfklv display (mtamcUkxdIyAyta(xiriw 
UC/iUUlClj QmtrnanderLmk makes it easy to 

get more 

. between two 

mileage out systems. ■ 
ofyour laptop PC. 

Because the 
Norton Commander 
adapts to your lap- 
top’s LCD display characteristics. 

And our new Commander Link’” 
lets you transfer files flnm desk- 
top to laptop— and back— quickly 
andeasflyf 

So before 
youg) 
back to 
dealing 
with 
DOS the 

hard way see your favorite soft- 
ware deder. 

If you haven’t got a fevorite 
software dealer, call us right away 
at 1(800)365-1010. 

And order us around. 

^eterNcrtu*- 

COMPUTING 


Designed for the IBM PS/2 and PC families and 100% compatibles.© 1989 Peter Norton Computing, Inc., 100 Wilshire Blvd., 9th Floor, Santa Monica, CA 90401-1104. 

All rights reserved. All trademarks are acknowledged. 'Requires a serial cable. Coupon offer for cable is included with package. 
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The New OKIDATA 380 
Pills Alore "Shew" in Tbur Business. 


Get Letter Quality, OKIDAIA 
Reliability and Steve Allen’s 
Guide to Better Business Printing. 

Steve Allen may be a big star but he also runs a small 
business. The new OKIDAIA 380 gives him the versatility 
and letter quality he needs to succeed. 

With all popular software, Steve can use all six resident 
fonts on a siri;^e page in a M range of styles and sizes. 

Switch tiom one to another ftom the front panel. Change 
from continuous paper to single sheets with automatic paper 
park. And do labels and forms with the bottom feed paper 
path and the optional pull tractor. 

He’ll also get more out of the 380’s printhead: it’s designed 
to last twice as long as the competition’s. 

Come into your nearest OKIDAIA dealer, screen test the 
new OKIDAIA 380 and get a FREE copy of How to Put 
More ‘ ‘Show ’ ’ in Your Business Printing with Steve Allen. 
Then put more “show” in joMr business. For the name of 
the OKIDAIA dealer nearest you, call 1-800-OKIDAIA. 
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'The output samples were printed on a MICROLINE 380 
using Mbrdf^rfect 5X) and Gemgtaph. 

OKIDAIA is a registeied tndemark of Ob Amenca, Inc., Mamiue 
deposM de Ob America, inc. 



Wfe put business on paper. 





by 

Charles Petzold 


Environments 


The Marriage 
of Text and 
Graphics, Part 2 


Text display is the most important part of 
any graphics programming system. In my 
last column, I discu.s.sed how the graphics 
environment of the OS/2 Presentation 
Manager frees us from the typewriter tyr- 
anny of the fixed-pitch font used in charac- 
ter-mode environments and opens up the 
possibility of displaying text as it was 
meant to be seen, in proportionally spaced 
fonts. 

In the last issue, I also discussed the two 
types of fonts found in the .FON font files 
.shipped with OS/2 1.1. Raster fonts store 
each character as a tiny bitmap, an array of 
bits that correspond to the dots or pixels 
that form the character on the output de- 
vice. Raster fonts must be designed for 
specific point sizes and specific device res- 
olutions, and manipulation of the fonts is 
extremely limited. 

Vector fonts store each character as a 
series of straight lines arxl curves that de- 
fine the outline of the character. The GPI 
(Graphics Programming Interface) algor- 
ithmically dctcmiincs the interior of the 
area and fills it. Vector fonts are indepen- 
dent of point size and device resolution and 
can be extensively manipulated. 

The support of vector fonts in the Pre- 
sentation Manager is a big step up from 
Microsoft Windows. Even if you wanted it 
to, Windows would have a lot of trouble 
generating vector fonts, since its Graphics 
Device Interface (GDI) does not support 
some of the underlying graphics opera- 
tions necessary to render them. (The only 
curves that GDI supports are ellipses.) 
Further, although GDI can fill areas de- 
fined by a series of straight lines, it cannot 
fill an area defined by straight lines and 
curves. The enhanced graphics capabili- 
ties of the Presentation Manager GPI, on 
the other hand, make vector fonts possible. 

NOW FOR THE BAD NEWS 
The problem is that it's not sufficient that 
GPI be able to render vector fonts. As pres- 
ently implemented, these fonts present two 
major problems. The first is perfor- 
mance — the display of vector fonts is 


■ If vector-based fonts 
are so good, why do they 
look so bad? This second 
of two parts explores 
what remains to be 
done to make the text 
displayed on our screens 
really match the output 
from our printers. 


much slower than of raster fonts. In a raster 
font, each character is represented by sev- 
eral bytes of data. It’s a simple matter for 
the GPI to copy these bytes to the screen. 

For a vector font, on the other hand, the 
GPI must first scale all the coordinates that 
define the character, mathematically cal- 
culate the straight lines and curves that 
connect these coordinates, use a technique 
called scan-line conversion to calculate the 
end coordinates of each horizontal scan 
line that falls within the interior of the out- 
line, and then draw these lines. That's just 
for one character, and this is a very slow 
process. For this rea.son. a Presentation 
Manager program must use raster fonts 
rather than vector fonts for displaying any 
considerable amount of text on the screen. 

Figure 1 shows two Presentation Man- 
ager windows, each containing the first 
paragraph of Mark Twain’s The Adven- 
tures of Huckleberry Finn. The window on 
the upper left uses the lO-point Times Ro- 
man GPI raster font. The one on the lower 
right uses a Times Roman GPI vector font 
scaled to about the same size as the raster 


font. On a 2()-MHz 386 machine with a 
VGA, the text using the raster font was dis- 
played almost instantaneously. The para- 
graph of text using the vector font required 
15 seconds to be displayed. You probably 
haven’t seen text displayed so slowly since 
the days of 3(X)-bpi modems! 

These two windows also show very 
clearly the second major problem of GPI 
vector fonts. At common point sizes aial 
common video display resolutions, GPI 
vector fonts look extremely ugly. Why is 
this so? 

DUMB VECTORS 

Font design is an art, and designing fonts 
for a low-resolution raster medium such as 
a video display requires lots of art, magic, 
and compromise. 

Let’s look at the raster font in Figure I 
first. (This is a rather poor Times Roman 
font, which we can hope will ultimately be 
replaced in a later release of OS/2. But, 
poor as it is, it can prove a point.) Do the 
strokes look a little thin to you? Perhaps 
they are. The designer of this particular 
font (lO-point Times Roman on a VGA) 
has chosen to make all the strokes I pixel 
wide. Perhaps the strokes should be a little 
wider, maybe even 50 percent wider. But 
that would require each stroke to be 1.5 
pixels wide, and that’s clearly impossible. 
The only alternative would be 2-pixel- 
wide strokes, and this would make the font 
too dense. Nonetheless, there, is at least 
some visual consistency in the raster font. 

Now look at the vector font. It looks 
ugly because some of the strokes are I 
pixel wide, some are 2 pixels wide, and 
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some are 3 pixels wide. Extraneous pixels 
seem to appear on the curves of some let- 
ters. That’s not consistency. That’s a total 
mess. What’s going on here? 

Remember that the definitions of the 
characters in a vector font are simply a se- 
ries of coordinates; there is no information 
that the GPl can use to scale the coordi- 
nates in an intelligent maimer. (That’s why 
the two uppercase A/’s in Mr. and Mark 
have different widths in their left vertical 
stroke.) What you see in Figure 1 are the 
rounding errors in coordinate placement 
that result from generating from “dumb 
vectors” alone. 


sion of a PostScript driver for the Presenta- 
tion Manager that Microsoft is developing 
(it was actually distributed in the final in- 
stallment of the OS/2 Software Develop- 
ment Kit). The PostScript driver generates 
PostScript code from GPI drawing com- 
mands. The driver was not quite bug-free, 
so 1 had to direct driver output to a file and 
make a few changes to it before copying it 
to a PostScript printer. 

It was interesting to look at the file that 
printed these two paragraphs. The file was 
over 400K long. About 2K of this file was 
required to print the first paragraph; the 
rest of the file was devoted to printing the 
second paragraph. That’s a ratio of 2(X) to 
1 — quite a difference! 

Wien you are displaying text from a 
Presentation Manager program to a Post- 



Figure 1 : A 
comparison 
between the GPI 
Times Roman 10- 
point raster font 
(left) and vector font 
(right) on a VGA 
vividly shows the 
effect of rounding 
errors that could be 
minimized by using 
intelligent vector 
technology. 


So, while it is very exciting to find sup- 
port for vector fonts in the GPI, it is also 
very disturbing to see that they aren’t im- 
plemented very well. 

As font size or resolution goes up, the 
vector fonts improve in appearance. The 
rounding errors still exist, but they are 
much less visible. Figure 2 shows two 
paragraphs of the same text printed on a 
300-dpi PostScript printer. Both para- 
graphs were printed by a Presentation 
Manager program using identical code, 
with one exception: for the first paragraph, 
the program requested the PostScript 
Times Roman device font. For the second 
paragraph, the program requested the ge- 
neric Times Roman GPI vector font. The 
GPI font is still not quite as nice as the 
PostScript font (there’s a slight graininess 
that results from the rounding errors), but 
it’s certainly acceptable. 

To create Figure 2, 1 used an early ver- 


Script printer using a built-in PostScript 
font, the amount of PostScript code passed 
to the printer is minimal. The font is select- 
ed and scaled using the PostScript find- 
font, scalefont, and setfont com- 
mands. The text strings are displayed 
using moveto and show . But when using 
a GPI vector font , each character requires a 
series of moveto, lineto, andourve- 
to commands to define the outline of the 
character, followed by eofill to fill the 
interior. Not only is there a lot of data to be 
passed to the printer, but the printer itself 
requires much more processing time to dis- 
play the text. 

Of course, you don’t need a PostScript 
printer to print text using the GPI vector 
fonts. Any laser printer will do if you have 
a PM device driver for it. For non-Post- 
Script printers, the device driver will prob- 
ably have to convert each character of the 
vector font into a bitmap and then convert 


that into a control sequence the printer can 
understand. Using the GPI vector fonts 
will still be much slower than using the 
printer’s built-in device fonts, but the GPI 
brings PostScript-like capabilities to non- 
PostScript printers. 

APPROXIMATING WYSIWYG 

Pity the poor programmer who must make 
use of fonts in a PM program. The rules are 
fairly simple, but the implications are dis- 
turbing. Here are the rales: 

■ For text on the video display, only the 
GPI raster fonts offer sufficient perform- 
ance and legibility. GPI vector fonts 
should he restricted to short text strings at 
24 points or larger (for example, headlines 
in a desktop publishing document). 

■ When printing on a dot matrix printer, 
the program can use the printer device 
fonts and GPI raster fonts. As with the vid- 
eo display, GPI vector fonts should be lim- 
ited to short text strings in the larger font 
sizes. 

■ When printing on a laser printer, the 
program can use the printer device fonts 
and GPI vector fonts. The printer device 
fonts are preferred for fastest printing 
speed and best appearance. 

Some programs that work with text 
(such as word processing and desktop pub- 
lishing applications) use the video display 
to show the user what the document will 
look like when printed. This is the whole 
idea behind WYSIWYG (what you see is 
what you get), and it is a very important 
goal in any graphics system. 

It’s interesting to note how the defini- 
tion of a WYSIWYG word processor has 
changed over the years. At one time, any 
program that could show line breaks on- 
screen correctly when working with what 
would be printed in different fonts was 
called WYSIWYG. Next, Microsoft Word 
was considered “real” WYSIWYG be- 
cause it displayed italics, boldface, under- 
lining, and subscripts on the screen. Cer- 
tainly no one would claim today that Word 
is a WYSIWYG word processor, it uses 
only one font in one size on the screen, re- 
gardless what it prints! There is no visual 
difference between a Courier font and 
Times Roman font in a Word document 
displayed on the screen. (Word now has a 
“preview mode” that lets you see some- 
thing much closer to the printed results, 
but you can’t edit a document in preview 
mode.) 

When Microsoft Windows was re- 
leased, the WYSIWYG mantle passed to 
the Write word processor, because it had 
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Enviroiiments 


access to all the Windows raster fonts. 
(These are basically the same as the Pre- 
sentation Manager raster fonts.) But users 
soon discovered that the screen display did 
not exactly show the appearance of printed 
output. The video display can only approx- 
imate printer fonts. The program can cal- 
culate line breaks based on the amount of 
text that the printer can fit in one line, but it 
must use the Windows raster fonts to mim- 
ic the printer fonts. That’s an approxima- 
tion, and at times a very gross one. 

Some people can accept this kind of 
discrepancy, contenting themselves with 
the recognition that it is a natural limitation 
of current font and video display technol- 
ogy. But it drives me crazy. 1 want to see 
on the screen what I’ll be printing on the 
printer, not in some noninteractive pre- 
view mode, but as a matter of course. 'True 
WYSIWYG — where the visual difference 
between the video display and the printed 
output is only a matter of device resolu- 
tion — seems to me an obvious goal. Yet it 
is still not possible in the Presentation 
Manager if we observe the mies that 1 list- 
ed above. 

In fact, achieving even the Windows 
Write type of WYSIWYG is more difficult 
in the Presentation Manager than in Win- 
dows. Windows incorporates a feature 
called “font mapping.” Usually, a Win- 
dows program like Write obtains the 
names and sizes of all the fonts that can be 
used on a particular printer and lists them 
for the user. When the user selects a font, 
the program can ask Windows to use its 
font-mapping feature to select the screen 
font that most closely matches the printer 
font. Font mapping is absent from the GPI , 
however; the program must implement its 
own font-mapping algorithms. 

A FANTASY 

Let’s engage in fantasy for a moment. 
Suppose the handling of vector fonts in the 
Presentation Manager were greatly im- 
proved. Suppose we have a system in 
which 

■ the display of vector fonts on the screen 
is as fast as the display of raster fonts; 

■ the use of vector fonts on the printer is 
as fast as the use of the printer’s built-in de- 
vice fonts; 

■ vector fonts are as attractive as video 
taster fonts or a printer’s built-in fonts; and 

■ all the fonts you want to use are avail- 
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able as Presentation Manager font files. 

Tme WYSIWYG would then be a real- 
ity . If a program ignored the printer’s built- 
in device fonts, all the fonts used on the 
screen and on the printer would come from 
one source: the Presentation Manager vec- 
tor font files. Rather than spending your 
money on font cartridges or downloadable 
fonts for your laser printer, you’d purchase 
vector font files for the Presentation Man- 
ager. These could be used in any PM pro- 
gram on any output device. 

This arrangement would also solve an- 
other common font problem: the differ- 
ence in character sets between screen fonts 
and built-in printer device fonts. As I dis- 
cussed here in connection with the 
PMASC program (August 1989), the Pre- 
sentation Manager fonts support 16 differ- 


ent ASCII and EBCDIC codepages. Al- 
though all printers used with PCs support 
the ASCII character set, there is not much 
consistency in the use of character codes of 
128 and higher. Using the Presentation 
Manager vector font files for both the 
screen and printer text would eliminate this 
problem. Even symbol fonts, in which the 
character codes are mapped to various 
symbols instead of to alphanumeric char- 
acters, would be entirely consistent be- 
tween the screen and the printer. 

Is this a fantasy, or is it within our 
grasp? And if it really is within our grasp, 
is it desirable? 

A PAGE FROM POSTSCRIPT 

Since PostScript already uses vector fonts 
exclusively, it’s well to consider how Ado- 



POSTSCRIPT’S VS. PRESENTATION 
MANAGER’S VECTOR FONTS 


PostScript ’Times-Roman' font 


You don’t know about me, without you have read a 
book by the name of "The Adventures of Tom 
Sawyer," but that ain't no matter. That book was 
made by Mr. Mark Twain, and he told the truth, 
mainly. There was things which he stretched, but 
mainly he told the truth. That is nothing. I never seen 
anybody but lied, one time or another, without it was 
Aunt Polly, or the widow, or maybe Mary. Aunt 
Polly—Tom’s Aunt Polly, she is-and Mary, and the 
Widow Douglas, is all told about in that book-which 
is mostly a true book; with some stretchers, as I said 
before. 


GPI Tms Rmn' vector font 

You don't know about me, without you have read a 
book by the name of "The Adventures of Tom 
Sawyer," but that ain't no matter. That book was 
made by Mr. Mark Twain, and he told the truth, 
mainly. There was things which he stretched, but 
mainly he told the truth. That is nothing. I never seen 
anybody but lied, one time or another, without it was 
Aunt Polly, or the widow, or maybe Mary. Aunt 
Polly — Tom's Aunt Polly, she is — and Mary, and the 
Widow Douglas, is all told about in that book — which 
is mostly a true book; with some stretchers, as I said 
before. 


Figure 2: The Presentation Manager’s GPI does support vector lonts, although the GPI lonts are not 
quite as nice as PostScript's. Vector fonts are slightly grainy, because of rounding errors, but this 
becomes less apparent as the font size increases. 




Environments 


be has set about solving some of the prob- 
lems involved in generating text from vec- 
tor outlines. Taking a page from PostScript 
(so to speak) may help to improve the GPI. 

One of the problems pos^ by GPI vec- 
tor fonts is performance, or spe^. Gener- 
ating a character from a vector font outline 
requires extensive calculations. As any 
PostScript-printer user knows, Adobe has 
not entirely solved this problem. But Post- 
Script implements a technique called 
“font caching” that helps considerably. 

When PostScript needs to display text 
in a particular font, it uses its font outlines 
to generate bitmaps of the characters. 
These bitmaps are saved in memory and 
are used subsequently to tender the text on 
the printer page. Often, when a program 
prints a document on a PostScript printer 
using two or three fonts, the first page 
takes a little time to print, because the 
printer must first generate and save bit- 
maps that correspond to the characters in 
the fonts. But subsequent pages print much 
more quickly. This is the performance 
benefit of font caching. 

The GPI definitely needs font caching 
for its vector fonts. It’s obviously not easy 
to implement in a multitasking environ- 
ment where several programs may be us- 
ing a variety of different vector fonts, but it 
will help performance a lot. 

Adobe has also solved the problem of 
rounding errors that occur when convert- 
ingavector outline intoabitmap. Adobe's 
fonts are actually a combination of code 
and data that supplies “hints” required for 
accurate font renditions. Other font manu- 
facturers (such as Bitstream) have devel- 
oped similar software technologies. There 
are products currently available for Win- 
dows and for laser printers such as the 
Hewlett-Packard LaserJet II that take ad- 
vantage of this technology to generate ras- 
ter fonts from vector outlines. 

To make the GPI vector fonts truly use- 
ful, it will be necessary to bring such tech- 
nologies into the Presentation Manager. 
Does this mean that Microsoft or IBM 
must purchase an existing font-generation 
technology from Adobe or Bitstream or 
must even develop its own? Not at all. In- 
stead, the Presentation Manager must al- 
low third-party manufacturers to offer PM 
font files that combine code and data to 
generate fonts from outlines intelligently. 
All that the GPI need do is use the generat- 


ed fonts without worrying about the actual 
algorithms. This is an appttrach much in 
the spirit of object-oriented programming. 

I want to see this vector font technology 
integrated in the PM in such a way that it is 
entirely transparent to the user and doesn’t 
generate raster font files, as the solutions 
used with Windows currently do. 

According to published reports in some 
of the trade magazines, Microsoft is al- 
ready considering something like this for a 
future update of OS/2. (Microsoft has 
made no official announcement of its in- 
tentions.) It is conceivable that the GPI 
will someday be able to use third-party 
font files containing both code and data to 
generate fonts intelligently from vector 
outlines, much as PostScript does today. 
This would certainly be an important im- 
provement to the GPI and would move it to 
the forefront of graphics programming 
systems while maintaining an open archi- 
tecture so that third-party manufacturers 
can get involved. 

THE ROLE OF THE PRINTER 

While visiting fantasy land, I suggested 
that a program can obtain a true 
WYSIWYG display only if it ignores 
printer device fonts and uses GPI vector 
fonts for all screen and printer text. This 
assumes that these vector fonts will be 
properly implemented, of course. 

Is this desirable? Probably not. Certain- 
ly it’s very different from the way we think 
of printers today. In recent years, we have 
seen large markets evolve that offer a vari- 
ety of font cartridges and downloadable 
fonts for Hewlett-Packard laser printers, 
and downloadable fonts for PostScript 
printers. Adobe alone, for example, mar- 
kets nearly 500 downloadable fonts for 
PostScript printers. 

There is a compromise. Suppose that 
for each font built into a laser printer, for 
each font cartridge, and for each down- 
loadable font, there were also a GPI vector 
font file that could duplicate the printer 
fonts on the screen. 

This is not inconceivable. For example, 
Adobe currently supplies Windows font 
files that contain raster font definitions (in 
I0-, 12-, 14-, 18-, and 24- point sizes) that 
correspond to their downloadable Post- 
Script vector fonts. It seems reasonable 
that Adobe could one day supply GPI vec- 
tor font flies that would allow you to use 
these fonts in any point size on the screen. 

This would give us the best of both 
worlds. Printers could be as fast as they are 
now, but true WYSIWYG would be possi- 


ble, because the GPI could use vector font 
files that render on screen what the printer 
device fonts print on the page. 

What’ s important at this point is for font 
generation in the GPI to move beyond 
“dumb” vectors to an intelligent combi- 
nation of code and data that can render 
fonts without rounding errors. Font cach- 
ing must also be implemented to improve 
performance. Perhaps most importantly, 
the use of these fonts must be transparent 
to the user. Printer drivers must transpar- 
ently download printer fonts to the printer, 
and video display drivers must transpar- 
ently generate screen fonts that duplicate 
these printer fonts. 

I realize that this is a tall order. Yet I 
want GPI to be the best graphics system 
available on personal computers, and the 
adoption of an intelligent vector font tech- 
nology is necessary to achieve this goal. 

IMAGINING THE FUTURE 

There are some who say that we are not yet 
ready for the accurate rendition of fonts on 
the video display. Current video displays 
are low-resolution devices. The VGA has 
only about 68 dots per inch, and even the 
IBM 85 14/A has only 92 dpi. I would clas- 
sify a 300-dpi laser printer as medium reso- 
lution, and the 2,400 dpi common in pro- 
fessional typesetting as high resolution. 

But we must be ready for the future. 
The normal rule is “software follows hard- 
ware.” Advances in hardware occur be- 
fore we have the software that takes advan- 
tage of it. (We still do not have a version of 
OS/2 that takes advantage of the 80386, 
for example.) I’d rather see software antic- 
ipate hardware. A good solid vector font 
technology built into the PM will be ready 
for inevitable future improvements in vid- 
eo display and printer resolution. 

Perhaps raster fonts cannot be aban- 
doned entirely just yet. Particularly for 
low-resolution devices such as video dis- 
plays, a raster font designed by a human 
being will always be more readable than a 
vector font. Font designers can do certain 
things to trick the eye into thinking the 
characters are smoother than they actually 
are. Thus, the default system font used on 
the screen should probably remain a hand- 
designed raster font. 

But for a Presentation Manager pro- 
gram that must prepare printed output, 
vector fonts are the way to go. Someday I 
want to hold a printed page to my video 
display and see two images of the same 
document that differ only in resolution. 
Nothing short ofthis goal is acceptable. ■ 
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using the IBM RT with AIX. 


The IBM RT^" ^tem, running AIX™ 
can connect 64 terminals into one harmonious 
system. It can do that with excellent perfor- 
mance, at a very sound price. 

The RlSC-architecture of the improved 
RT serves up so much processing power to aU 
64 people on the system, 
everyone is able to do his 
or her job, all at once. 

perfect 64-part harmomi just by IBM’s enriched 

1 1 . J ' J J version of the 

UNIX® operating ^stem, 
your DOb and UNIX appli- 
cations, including the many 
office-automation and CAD/CAM applications 
in AIX, can be shared with ease. 

Ditto for data bases. And for expensive 
peripherals, like laser printers. 

F So you see, the RT system 
running on AIX 
not only distributes 
power effectively, it’s 
also very effective at 
distributing your costs. 
And at protecting your 

software investment. 

And since the RT runs with AIX, you 
have the flexibility to expand your network in 
many directions. 

You can connect up a variety of^tems, 
from SUN® to DEC® to HP® to AT&T® Or 
you can link up a broad range of IBM prod- 
ucts — from the PS/2® all the way up to the 
System/370? 

So if you’ve been waiting to bear about 
the right file-serving system at the ri^t price, 
contact your IBM marketing representative or 
IBM Business Partner or call 1 800 IBM- 
2468, ext. 149 to learn more about tbe IBM 
RT system. 

Everything from its performance to its 
price will strike just the ri^t note. The IBM 
RT with AIX. Making your business 
come together. 
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While C and Assembler give you power 
to bum, switching back and forth between them 
can leave your brain feeling a little fried. 

All that stopping. And starting. And con- 
stantly retracing your steps. 

Well, relax. Now there’s Microsoft* 
QuickAssembler. Available with our clever 
^ckC'Compiler in one location: the first inte- 
grated environment for C and Assembler. 

R>r the first time, you can save time with 
an integrated editor, compiler, assembler and 
ddwgger that let you create C prograrns, rnixed 
C anoAssembler programs, or A^mbler pro- 
grams that stand mone. 

To make sure you feel at home in your 
new environment, we’ve designed Microsoft 
Quick Advisor, a hypertext electronic manual 
that coaches, coaxes and guid^ you on screea 


Quick Advisor mves you access to information 
on all ROM BIOS ana MS-DOS* calls. And it 
even lets you cut and paste sample programs, 
so you can make both C and 
A^mbler subroutines part 
of your routine in no time. 

R)r more details on 
the incredible integrated 
power of QuickAssembler 
and QuickC Compiler, call 
(800) 42^9400. If you own 
QuidcC Compiler version 2.0 already, we’ll tell 
you how to add on QuickAssembler quick. 

And take a load off your mind. 

K/Scmso/t 

Making it all make sense 
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by 

Ray Duncan 


Power 

Programming 

Converting Your DOS 
Programs into 80386 
Protected-Mode Code 


Having covered the general issues in previ- 
ous installments, it's lime now to get down 
to the specifics of 80386 32-bit protected- 
mode programming. As I've explained, 
the 80386 code pre.sented here will rely on 
DOS-based programming Uwls and DOS 
extenders — specifically, on Phar Lap’s 
386ASM, 386LINK, 386LIB, 386DE- 
BUG, and the Phar Lap DOS extender, 
RUN386. 

The easiest way to get started is to con- 
vert some of your exi.sting, 16-bit real- 
mode DOS applications into true 80386 
32-bit programs. This allows you to use 
working, well-understood code as a 
testbed while you become familiar with the 
32-bit protected-mode instructions and ad- 
dressing modes. The issues you must 
address in making such a conversion can 
be grouped into four broad categories: seg- 
mentation and memory management. 
CPU architecture, command-line and en- 
vironment processing, and the application 
program interface to the operating system. 

SEGMENT A'nONMEMORY MANAGEMENT 
The first requisite for successfully convert- 
ing an application from real mode to pro- 
tected mode is to make sure that the appli- 
cation is properly segmented. You must 
use the SEGMENT. . . ENDS directives (or 
the higher-level .CODE, .DATA, and 
.STACK directives) to logically segregate 
the program’s machine code (text), con- 
stants and variable data, and stack. The 
Linker concatenates the segments of like 
name when it combines object modules to 
build the executable file. 

If your DOS application is already writ- 
ten to be linked as an EXE file, you’ll 
probably need to add only the new 
DWORD and USE32 attributes to its 
SEGMENT declarations. DWORD tells 
the Linker to align the module’s code or 
data at addresses that are multiples of four, 
which speeds up memory accesses on ma- 
chines with 32-bit buses. USE32 tells the 
assembler to generate machine code ap- 
propriate specifically for 80386 32-bit pro- 
tected mode. 


■ The third in this series 
tells you what to watch for 
at each step and includes 
practical routines for your 
programming library. 


Most 80386 protected-mode applica- 
tions use a “flat memory model,” in 
which all logical segments are finally 
grouped together into a single physical 
segment. Even so, however, it’s important 
that you continue to follow the same famil- 
iar segmentation conventions as you 
would for DOS .EXE files and OS/2 pro- 
tected mode. The reason for this is that 
while a true 80386 operating system can 
(and will) write-protect the code portion of 
an application’s address space at the page 
table level, the segment attributes provide 
the only source code mechanism for pass- 
ing the necessary information to the oper- 
ating system. 

As you convert your code, look for and 
eliminate any ill-behaved use of the seg- 
ment registers. Specifically, eliminate any 
arithmetic manipulation of the contents of 
segment registers and/or use of the seg- 
ment registers for “scratch” storage. In 
protected mode, segment registers contain 
selectors, which are basically handles for 
memory segments, rather than physical 
addresses as in real mode. Loading a seg- 
ment register with a value that is not a valid 
selector will cause a protection fault, and 
(in most environments) your program will 
be terminated. (See the June 13, 1989, 


Power Programming column for a more 
detailed description of selectors and pro- 
tected-mode addressing.) 

80386 CPU ARCHITECTURE 

Once you’ve disposed of any segmenta- 
tion and addressing concerns, the next step 
is methodical source code translation. The 
fundamental change to be implemented is 
mechanically replacing all 16-bit register 
references with 32-bit register references. 
For example, the instruction 

MOV AX,BX 

would be transformed to 

MOV EAX.EBX 

While the 80386 does allow you to refer- 
ence 16-bit registers in 32-bit protected 
mode, you generally do not want to use 
this capability. The reason is that all such 
references to 16-bit registers (or other 
operands) in a USE32 segment force the 
generation of a special “prefix” byte be- 
fore the instruction. Consequently, refer- 
ences to 16-bit operands do not execute 
more quickly than references to 32-bit 
operands; they may well execute more 
slowly. And they always take up more 
space. 

Like other general rules, however, this 
one has a couple of exceptions. First, when 
you copy data between a general register 
and a segment register, the general register 
must be a 16-bit operand. For example, to 
load a segment register with the selector 
for the program’s data segment, you must 
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write ctxie such as: 

NOV EAXiieg DATA 
MOV D8,AX 

Second, and similarly, when you use 
the “long” form of an IN or OUT instruc- 
tion, you must use DX rather than EDX as 
the operand that supplies the port number. 
For example, the instructions 

IN AL,DX 
IN AX,DX 
IN EAX.DX 

are legal, while instructions such as 

IN AX, EDX 

will cause the assembler to generate an er- 
ror message. 

Mechanical translation breaks down, of 
course, when you encounter source code 
that twiddles bits and makes extensive use 


of logical ANDs, ORs, XORs, and shifts 
to set and test flags and/or isolate bit fields. 
As a simple example, consider the follow- 
ing real-mode code: 

OR DX,6e00H ; set flag 


OR DX,DX ; teat flag state 
JS LABELl ; jump if flag set 

In this sequence, we’re using bit 1 5 of reg- Figure 1 ; DUMP. ASM is the source code lor the 80386 32-bil protected-mode version ol the DUMP 
ister DX for a flag, and later taking advan- utility. DUMP displays the binary contents ol a Hie in hexadedmal and ASCII format. 


CWD and CDQ provide 
a particularly good 
illustration of how 
innocently you can 
introduce nasty bugs 
into a previously 
working program. 



DUM?.ASM Display contonts of file in hox and ASCII. 


80386 varsion tor Phar Lap toola. 

Also requires 80386 versions of ARGV.ASM, 
ARGC.ASM, and RSXASC.ASM. 
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Build 


0366ASM DUMP 
0366ASH ARGC 
0386ASH ARGV 




0386ASM HEXASC 



C>3d6LINK DUMP 

ARGC ARGV HEXASC -EXE DUMP 

MAKE Filei 

argc.obj 

t argc . asm 



386a8ni 

argc 



argv.obj 

( argv. asm 

; 


386a8m 

argv 



hexasc.obj t hexasc.asm 



386a8m 

hexasc 



dump.obj 

t dump. asm 



386B8m dump 



dump.exe 

1 dunqj.obj argv.obj argc.obj hexasc. obj 



3661ink dump.argCf argv hexasc -exe dump 

; 


bind386 

C(\tool8\run386b.exe dump. exp 

1 

; Usage 


ODUMP unit:\path\filenam8.exa ( >device ] 

cr 

equ 

Bdh 

; ASCII carriage return 

If 

equ 

Bah 

; ASCII line feed 

tab 

equ 

09b 

; ASCII tab code 

blank 

equ 

20h 

; ASCII space code 

blksize 

equ 

16 

; input file record size 

stdin 

equ 

0 

; standard input handle 

stdout 

equ 

1 

; standard output handle 

stderr 

equ 

2 

; standard error handle 

_TEXT 

segment 

dword U8e32 public 'CODE' 


assume 

C8 t_TEXT, ds t_DATA, es l_DATA, B8 (STACK 


extrn 

argctnear 

; get no. of command line args. 


extrn 

argvtnear 

; get addr. of command line arg. 


extrn 

d2aBC(near 

} convert dword to hex ASCII 


extrn 

b2a8c:near 

; convert byte to hex ASCII 

dunq) 

proc 

far 

; entry point from MS-OOS 


call 

argc 

; count comnand argusients 


cmp 

eaxE2 

; are there 2 arguments? 


je 

dumpl 

; yes, proceed 


mov 

edx, offset msgl ; missing or illegal filespec. 


mov 

ecx,m8gl_Ien 



jmp 

duBip? 

; display error message and exit 

dumpl: 



; copy filename from command 
; tail to local buffer 


mov 

eax, 1 

; get pointer to command 


call 

argv 

; tail argument in ES:EBX 


mov 

ecx.eax 

; let ECX ■ length 


mov 

edi, offset fname; OStEDI * local buffer address 

dun^2: 

mov 

al|est(ebx] 

; copy filename byte by byte 

mov 

[edi],al 



inc 

ebx 



inc 

edi 
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tage of the fact that we know bit 15 is also 
the sign bit to control a conditional jump. 
If you convert this code blindly for 80386 
32-bit protected mode, you’d write 

OR EDX,8000H ; sat flag 


OR EDX.EDX ; teat flag atate 
JS LABBLl ; jump if flag sat 

This code will no longer work — bit 3 1 is 
the sign bit of EDX, not bit 15! A more 
portable (though slightly slower) way to 
write the original code would have been; 

OR DX,e000H ; eat flag 


TEST DX,8000B ; teat flag 

JNZ lABELl ; juaip If flag aat 

A related class of problems is caused by 
code that “looks correct” — seen from the 
viewpoint of years of 16-bit real-mode 
programming— but produces unexpected 
behavior in 32-bit mode. There are several 
idiosyncracies in Intel’s 80386 mnemonics 
that are especially likely to trip you up in 
this area. The most notorious offenders are 
pairs of mnemonics that are both valid in 
32-bit protected mode and that implicitly 
select 16-bit or 32-bit operands. Examples 
of such pairs are JCXZ and JECXZ, IRET 
and IRETD, and CWD and CDQ. 

CWD and CDQ provide a particularly 
good illustration of how innocently you 
can introduce nasty bugs into a previously 
working program. When CWD is execut- 
ed in 32-bit mode, it still sign-extends reg- 
ister AX (the low 16 bits of register EAX) 
into register DX (the low 16 bits of register 
EDX), leaving the upper 16 bits of tbe 
EAX and EDX registers untouched. In 
most cases, however, what you really 
wanted was CDQ — which sign-extends 
EAX into EDX, yielding a 64-bit result. 

Another common translation error is 
overlooking the conversion of a 16-bit in- 
dex register to the corresponding extended 
index register. For example, you can easi- 
ly leave an operand as [BX] when it should 
really be |EBX]. A program containing 
this particularly insidious species of bug 
will usually work fine — until a file buffer 



lo^ dump 2 


ax,di - ' t uic« our data aagnant 

as, ax ' ’fv" ,| addrasaabla by S8 too . 

' - — 

I now open^^tha fila.«’« ‘ 
aax,3dith ; Fxn 3DH opao fila' 

; mode 0 ■ raad only • . 
adXgOffaat-lnaffla; DBxEDX « tilanaisa 
21b I tranafar to MS-DOS 

fhattdla,aax t aava fila handla if any 

duap3 - .1 auccaasful 

adx,offaat aag 2 ; opan failed, display 

acx,aag 2 _lan t arror massaga and axit 

duap? tSV 


f raad block of fila data*. 
abXffbandla f BBX • fila handla 
aeXfblkaisa j sex « record langtb 
adx, offset fboff; DStBDX • buffer 
ah,3fh I Pxn SFH ■"read 

21h .■ transfer to MS-DOS 


flan, sax 
aax,aax 
dump 4 


; save actual length of data 
; and of fila reached? 

; no, proceed 


dword ptr fptrfi; was this the first record? 
duB 4?6 t no, axit normally 

adx, offset nsgS | display 'es^ty fila* 
acx,asg3_lan ; arror aessaga and axit 
dump? 

fptr,l7fh ; heading needed? 

dusqpS r jump, not 128-byta boundary 

f display heading... 

adx, offset hdg } BSsBDX • heading address 
ecx,bdg_lan ; SCX ■ heading length 

ebx,stdout / EBX ■ standard output handle 
ah,4Bh ; Pxn 4011 ■ write 

21h ; transfer to MS-DOS 


dumps t call cnvblk 


} display formatted output 
adx, offset lout | DXsBDX ■ output address 
ecx,fout^len j BCX ■ output length 
ebx,stdout ; BBX ■ standard output 
ah,40h ; Pxn 40B • write 

21h I transfer to MS-DOS 


dump! 


j go get another record 

; close input file... 

; SBX * file handla 
; Pxn 388 • close file 
; transfer to MS-DOS 

; Pxn 4CB « terminate, 

; return code • • 

; transfer to ms-DOS 


eta, f handle 

ab,3eh 

21 h 


I common error exit point. 
I DSxEDX * massage address 
} 8 CX • message length 
; standard error handle 
; Pxn 40B « write 
I transfer to MS-DOS 

; Pxn 4CH > terminate, 
t ratgm code • 1 
; transfer to MS-DOS 


eta,stderr 

ah,40h 

21 h 


cnvblk 


near t convert record to ASCII 

edi, offset fout ; clear outtnit format 
acx,fout_lan -2 } area to blanks 
al, blank'" 


edi, offset fbut ; convert file offset 


347 
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or some other data structure grows larger 
than 64K. Then the program inexplicably 
misbehaves or crashes outright. 

THE ENVIRONMENT AND COMMAND UNE 

Gaining access to command line argu- 
ments and to the environment block is al- 
ways one of the most messy and system- 
dependent tasks an application program 
must perform. As I’ve tried to show in pro- 
cedures such as ARGC, ARGV, and GET- 
ENV that I've previously published in this 
column for DOS and OS/2, it's best to try 
and hide the necessary contortions inside 
subroutines. 

The Phar Lap DOS extender passes 
contmand-line and environment informa- 
tion through to the 32-bit protected-mode 
application in the form of two special 
memory segments that always have the 
same “hard-wired” selectors. Selector 
24h provides addressability to a simulated 
“program segment prefix” (PSP). This 
simulated PSP contains a count byte and a 


Gaining access to 
command line 
arguments and the 
environment block is 
one of the most 
messy and system- 
dependent tasks an 
application program 
must perform. 


conunand tail at offset 80h that can be 
parsed in the usual manner; most of the 
other data it contains is either invalid or ir- 
relevant in protected mode. Selector 2Ch 
provides addressability to the environment 
block, which is terminated by a pair of null 
bytes and is followed by the fully qualified 
name of the program’s executable file. 

Presumably, when OS/2-386 comes 
along, an application will obtain selectors 



DUMP.ASM 



3of3 


mov 

call 

xor 

eax, f ptr 
d2a&c 
ebx , ebx 

; to ASCII for output 

; reset buffer pointer 

cbl: 

mov 

lea 

al, [fbuff+bx] 
edi, lebx-ffoutb] 

; fetch byte from buffer 
; point to output area 


mov 

cmp 

jP 

cmp 

ja 

mov 

byte ptr [edi], 

al, blank 

cb2 

al,7eh 

cb2 

[edi),al 

; format ASCII part... 

store as default 

; in range 20H - 7 eh? 

; jun^, not alphanumeric. 

; in range 20H • 7EH7 
; jump, not alphanumeric. 

; store ASCII character. 

Cb2: 

mov 

imul 

add 

call 

; format hex part... 

edi, ebx ; calculate output address 

edi, edi, 3 ; (po8ition*3) * base address 

edi, offset fouta 

b2asc ; convert byte to hex 


inc 

f»mp 

jne 

ebx 

ebx, f len 
cbl 

; advance through record 1 
; entire record converted? I 
; no, get another byte | 


add 

dword ptr fptr,blk8ize; update file pointer I 


ret 


; back to caller 

cnvbllc 

endp 



_TEXT 

ends 



_DATA 

segment 

dword use32 public 'DATA' I 

f name 

db 

64 dup (0) 

} buffer for input filespec 

fhandle 

dd 

0 

; token from PCDOS for input file. 

f len 

dd 

0 

; actual length read 

fptr 

dd 

0 

; relative address in file 

fbuff 

db 

blksize dup (?) 

; data frcxn input file 

tout db 

db 

louta db 

db 

foutb db 

fout len equ 

'nnnnnnnn' ; formatted output area 

blank, blank 

16 dup ('nn*, blank) 
blank 

16 dup (blank) ,cr, If 
$-fout 

hdg 

hdg len 

db 

db 

db 

db 

equ 

cr,lf 

11 dup (blank) 
'01234 
'8 9 A B C 

$-hdg 

; heading for each 126 bytes 
; of formatted output 

5 6 7 ' 

D E F',cr,lf 

msgl db 

db 
db 

msgl len equ 

cr,lf 

'dump: missing 
cr, If 

S^msgl 

file name' 

msg2 db 

db 
db 

nisg2_len equ 

cr,lf 

'dump: file not 

cr,lf 

$-msg2 

found' 

msgS db 

db 
db 

msg3 len equ 

cr,lf 

'dump: empty file' 

cr,lf 

$-m8g3 

_DATA 

ends 



STACK 

segment 

dword uae32 stack 'STACK' 1 


dd 

64 dup (?) 


STACK 

ends 




end 

dump 
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30-Day Money Back Guarantee 

Absolutely Positively No Questions Asked! 


THE POWER. 

ACCESS is the 
centerpiece of your 
entire computer-office 
management system-to 
reduce your workload- 
increase productivity. 

At a price you have to 
see. But more about the 
price later. - First, 

THE FLEXIBILITY. 

The ACCESS is custom- 
built to fit your needs, 
your work style, and- 
your budget. Your hand 
assembled system 
is put through 
an exhaustive 
technical 

checklist and H 

bench-tested a 

full 48-hours 
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THE 

CONFIDENCE. 

We offer what the 
competition doesn't-a 
3-year limited warranty 
on parts, free technical 
support and computer 
consultant toll-free 
''hotlines''-where 
you'll receive clear 
answers to any 
ACCESS questions (go 
ahead, give us a try at 
1-800-233-8950) 

THE PRICE. 

Receive not only the 
amazing price but a 
full 30-day money 
back guarantee on 
your first system. 
No questions asked! 
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ACCESS Tutfc* XT/ 10 

• 8-bit 8088 4.77/10MH2 Processor. 

• 512KB RAM expandable to 640KB. 

• Eight 8-bit slots. 

• One parallel, serial, and game port. 

• 102-key "AT" style enhanced keyboard 

• 360KB 5*4'' floppy disk drive. 

• Four Vi height drive bays. 

• 150 watt high capacity power supply. 

• IBM XT compatible ERSO BIOS. 

• Clock/Calendar with Battery Back-up. 


ACCESS 286/12 

• 16-bit 80286 6/12MHZ Processor. 

• 512KB RAM expandable to 4MB. 

• Eight slots: (6-16 bit, 2-8 bit) 

• One parallel, serial, and game port. 

• 102-key "AT" style enhanced keyboard. 

• 1.2MB Hi-density 5%” floppy drive, 

• Five V 2 height drive bays. 

• 220 watt high capacity power supply. 

• 100% IBM AT compatible. 

• Clock/Calendar with Battery Back-up. 


ACCESS 386/16 

• 32-bit 80386 8/16MHz Processor. 

• 1MB RAM expandable to 10MB 

• Eight slots: (1-32 bit, 5-16 bit, 2-8 bit) 
*One parallel, serial and game port. 

• 102-key "AT" style enhanced keyboard. 

• 1.2MB Hi-density 5%" floppy drive. 

• Five Vi height drive bays. 

• 220 watt high capacity power supply. 

• Phoenix Compatible BIOS. 
•Cock/Calendar with BatteryBack-up. 


$539 

Video end Hardware Configuratins: 


XT 10 

1 Floppy 

20MB-6f)ms 

30MB-6!>fns 

Mono 

S67S 

S949 

$%9 

CCA 

S849 

S1.139 

$1,159 

EGA 

S1.029 

S1.299 

$1,319 


Free ACCESS Software Utilities Included 


$895 

Video and Hardware Configurations: 


266' 12 


«MB-28ms 

80MB-26ins 

Mono 

$1,299 

$1,499 

$1,699 

EGA 

$1,599 

$1,899 

$1,999 

VGA 

$1,799 

$1,999 

$2,199 


Free 4CC£S5 Software Utilities Included 


$1695 

Video and Hardware Configurations: 


3B6J16 

40MB-28ms 

80MB'28ms 

159MB-28ms 

Mono 

$2,299 

$2,499 

$3,299 

EGA 

$2,699 

$2,899 

$3,699 

VGA 

$2,799 

$2,999 

$3,799 


Free ACCESS Software'Utilities Included 


Call New... 800-233-8950 
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Your Low Price Leader 


NETWORKING 


NETWORKING 


MONITORS 


MULTIFUNCTION CARDS 


CMO HAS THE BEST 
SOLUnONS TO YOUR MULTI- 
USER APPUCATIONS. 

If you are looking for a 
Complete Solution, our trained 
staff of Networking Specialists 
can assist you in designing your 
multi-user system. We configure, 
test and provide on-going 
support for a full line of 
Networking software, hardware 
and connectivity products such 


Novell Gateway 

3Coai Western Digital 

Tops Thomas Conrad 

SCO-Unix Tiara 

Proteon Orchid 

Standard Micro Systems 

Our ACCESS family of 8088. 
80286, and 80386 based 
computers can be configured 
around your needs for 
worksutions and file servers. 

Ask us how to design the 
ACCESS 386/20 Tower (shown 
below) around your networking 
and/or multi-user application. 


Complete Network System 

286/12MHZ (2MB) File Server. 
lOMHz 512K Workstations. 
Arcnet Interface. Loaded Netware. 
Ready to Turn ON! 

ASSEMBLED • TESTED • 
CERTIFIED 

4 User (40MB) Level-I $ 5.995 

6 User (40MB) Uvel-H 8,799 

8 User (40MB) Uvel-H 10,300 
ACCESS lOMHz WkSu. 695 

Novdl Netware 

ELS 4-User Uvel-l $549 

ELS Uvel-11 V2.15 1.299 

Adv. NETWARE 286 V2.15 2.399 

SFT NETWARE 286 V2.15 3,499 

Orchid 

PCNet Adapter Card 339 

Standard Micro Systems 
8-Bit Arcnet PC ^ards 179 

16-Bit Arcnet Board 399 

Tiara 

8-Bit Arcnet Boards 129 

16-Bit Arcnet Boards 299 

8-Port Active Hub 299 

MCA Ethernet Boards 389 

Thomas Conrad 

8-Bit Arcnet Boards 179 

16-Bit Arcnet Boards 329 

16-Port Active Hub 795 

Tops 

Tops for DOS 2.1 119 

Tops for Mac 149 

In^x Starter Kit 339 

Western Digital 

EtherCard Plus 249 


Amdek 

Video 210 Plus TTL Amber $99 
Video 410 TTL Monochrome 145 
Color 732 PS/2 VGA 399 

Color 632 14" VGA 379 

SmartScan 735 MultiScan 489 
1280 15” Hi-Res White 699 
Cornentone 

Single Page Monochrome 699 
Dual Page PC 16 Shade 2399 
Magnavox 

7BM623 12" TTL Amber 89 
7BM749 14" Flatsquare VGA 149 
CM8762 14" Comp/RGB 249 
8CM515 14" RGB Analog 279 
9CM053 14" HiRes EGA 339 
9CM080 14" MAC 11 Color 489 
Mitsubishi 

XC-1410C 14" EGA Display 349 
XC-1429C 14" PS/2 VGA 439 
DiamondScan 14” Display 499 
NEC 

Multisync 2A 499 

Multisync 3p VGA 699 

Packard BeU 

PB-1272 12" TTL Mono 89 
PB-1422EG 14" HiRes EGA 359 
PB.1472 14” TTL Mono 99 
PB-8541 14” VGA Display 299 
Polaroid 

Pallette Plus 2199 

Seiko 

CM-1430 14" VGA Display 549 

Wyse 

Wyse.30 14" ASCII Display 329 
Wyse- 50 14" ASCII Display 399 
Zenith 

ZFM-1490 14" VGA Analog 629 


AST 

Six Pak Plus Board $129 

VGA Plus Adapter 389 

Rampage/286 512K 399 

Boca Research 

BocaRam/AT 0-4MB Board 149 
Boca MCA Serial/Parallel 145 
Boca MultiEGA 149 

DCA 

Irma Convertible 3 469 

Emerald 

3XTwin Local 5251 Emulat. 549 
Everex 

Micro Enhancer EGA 149 

Ram 3000 Deluxe 0-3MB Bd 89 
View Point VGA 256K 279 

3th Generation 

Logical Connection 256K 439 

Headland 

Vega Deluxe Adapter 209 

Vega VGA Adapter 249 

Hercules 

Graphics Card Plus 169 

VGA Card 199 

Intel 

AboveBoard Plus w/512K 429 

AboveBd. Plus I/O W/512K 499 
Inboard 386/PC 80386 CPU 579 
Visual Edge 449 

8087 PC/XT Coprocessor 89 
80287-8 IBM XT 8MHz CoP. 209 
60387-16 16MHz 80386 369 

Orchid Technology 
TinyTurbo 286 229 

ProDesigner VGA Adapter 279 
Renaissance 

VGA 640x480 256K Pal 179 
VGA 800x600 256K Pal 239 


«QQI 


BUY THE TOWER. GET THE POWER. 

ACCESS Tower 386/20 


• 32-bit 80386 8/20MBz Main System Board 

• 1MB 32-bii DRAM subsystem, expandable to 9MB. 

• Eight slots: 2 32-bit, 5 16-bit, 1 6-bii. 

• 8MHz bus clock, wait sute selecuble. 

• Supports 80387 Math Coprocessor. 

• One parallel pon and two serial ports. 

• 102-key “AT” style enhanced keylx)ard. 

• 1.2MB Hi-density 514" floppy disk drive. 

• Five 16 height drive bays. 

• Western Digiul 1:1 interleave dual floppy/hard controller 

• 200 watt high capacity power supply. 

• COMPAQ compatible. 32% faster than COMPAQ 386. 

• Norton SI Rating V4.0; 22.5 

• 64K BIOS, setup and diagnostic utility built-in. 

• Clock/Calendar vrith Battery Back-up 

System Configurations: 




40MB.28ait 

soMu-aamt 


Mi>no 


S2.800 

$3,600 

tCA 

$3090 

$3,200 

$4,000 

V(,A 

33100 

$5,300 

Rl?y 


-*F 
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COMMUNICATIONS 


AncViOT 

1200 Baud External $ 99 

2400 Baud External 159 

2400 Baud Ext. w/MNP 5 269 

Everex 

Evercom 24+ 2400 Baud Int 149 
Evercom 2400 Baud Exi 185 


"e' 


Practical PeripheraK 
2400 Baud Stand Alone 


479 


Hayes 

SmartModem 1200 Baud 275 

SmartModem 2400 Baud 419 

Intel 

2400B Classic Internal 169 

PS/2 2400B Internal 249 

2400EX External 199 

Manta 

Ml 200 Facsimile 599 

Panasonic 

UF-140 Panalax 799 

Pnctical Peripherals 
1200 Baud Internal 65 

1200 Baud Sund Alone 84 

2400 Baud Internal 135 

Sharp 


FO-220 Facsimile Machine 699 
The Complete PC 
Complete Fax 4800 Board 259 
Complete Answenng Machine269 


COMPUTERS 


AST 

Bravo 286 Model 5 688 

Premium 286 Model 140X 1999 

Compaq 

DeskPro 286 Model 1 1699 

SLT-286 Laptop 40MB 4499 
IBM 

PS/2 Model-30/286 20MB 1999 
PS/2 Model-SOZ 30MB 2499 
NEC 

ProSpeed & Ultrahte Lptps Call 
Panasonic 

Business Partner 1650 699 

Toshiba 

TIOOO 80C86 Uptop 639 

T1200 Dual Floppy Backlit 1549 
T1200 20MB Backlit 2199 

T1600 20MB 286 3499 

Zenith 

MiniSport 1MB Laptop NEW 


SuperSport SuperSpt 286 Call 


PRINTERS 


Alps 

ASP-1000 9-Pin Dot-Matrix $169 
Allegro 24 24-Pin Flatbed 319 
P2000 9-Pin 250cps 136 Col, 699 


P2100 9-Pin400 cps 136 Col. 1099 
LPX-600 Laser Printer 1399 

Brother 

M-1709 240cps, 132 Col. 369 
M-1809 360cps. 80 Col. 399 
M-1824L 24-Wirc 80 Col. 499 
HR-20 20cps Daisywheel 329 
HL-8 Laser Printer 1999 

Epson 

LX-810 200cps. 80 Col. 179 
FX-850 264cps. 80 Col. 339 
FX-1050 264cps. 132 Col Call 
LQ-510 180cp5. 24-Wire 329 
LQ-850 330cps. 24-Wire Call 
LQ.1050 330cps. 132 Col. Call 
LQ-2550 500 cps, 24.Wire Call 
Hewlett Packara 
Thinkjet 2225 329 

Pacific 25-in-One HP Font 279 
Pacific 1-2-4 HP-LJ Memory 339 
NEC 

P2200 Pinwriter 24-Wire 359 
P5200 Pinwriter 265cps 519 
P5300 Pinwriter 136 Col. 669 
LC-890 PostScript Laser 3295 
Okidata 

ML-172 ISOcps. 80 Col. 199 
ML- 182 Turbo 220cps 239 
ML-320 300cps. 80 Col. 359 
ML- 390 270cps. 24-Wire 499 
ML-393 450cps 24-Wire 1049 
Panasonic 

KX-P1180 192cps. 80 Col. 185 
KX-Pl 191 280cps. 80 Col. 239 
KX-P 1 1 24 1 92cps. 24- Wire 329 


KX-P1524 24-Wire. 132 Col 559 


KX-P4450 Laser 1399 

Seikosha 

SP1600A1 160cps. 9-Pin 179 

SK-3000AI 300cps. 136 Col. 369 
Star Micronics 

NX-1000 140cps, 9-pin 165 

NX-2400 24-Wire I70cps 349 

Toshiba 

ExpressWriier 301 349 

ExpressWriter 311 43‘> 


I/O DEVICES 


Chinon 

DS-3000 Scanner 569 

Houston Instr. 

9012 HIPAD +12"xl2" Tab. 399 
PC695A 4-Pen A&B Plotter 599 

Logitech 

New Logitech Mouse M9 79 

ScanMan 400DP1 HiRes 189 

Microsoft 

Serial or Bus Mse. 119 

Mcr* 

PC Mouse 69 

SommaGimphics 
SummaSketch +12’‘xl2’’ 399 

The Complete PC 
Complete HandScan Page 169 
Complete Full Page Scanner 579 



Archive 

Archive/XL 40MB Internal $339 
Mlcropolis 

159MB 23Msec ESDI 1299 

Miniscribe 

8425 20MB 3V^'* 40Msec 249 

3650 40MB 5^" 61Msec 329 

Mountain Compater 
TD-4000 40MB Int. Tape 369 

TD-8000 80MB Inl. Tape 449 

Plus Development 
20MB HardCard 519 

Seagate 

ST-225 20MB w/cont 249 

ST-238 30MB w/cont 289 

ST-251-1 40MB 28m5 349 

Sysgen 

Bri<^e-File 5W External 249 

Reliant Model-215 60MB 469 

WELTEC Laptop Subsystems 
360K 5W” External Floppy 199 
20MB Poruble Hard Drive 849 


Aldus PageMaker $469 

Ashton-Tate dBase IV 459 
BLOC Form Tools 55 

Borland Quattro 159 

Central PL PC-Il Opt. Board 119 
DAC-EASY Accounting 60 

DataStonn ProComm Plus 49 
Delrina Per Form 159 

Sth Generation Fastback + 98 

FoxBase + Development 199 
Intuit Quicken 33 

Lotus 1-2-3 299 

MECA Managing Your Money 119 
Microcom CarbonCopy + 109 

MicroPro WordStar 5.5 239 

Microsoft Windows 286 70 

PaperBack VP-Planner + 1 19 

Peter Norton Adv. Utilities 80 
Quarterdeck DESQView 2.02 80 
SPC: 1st Choice 3.0 90 

SK: Professional Write 149 
Traveling Lap-Link + 85 

WordPertect 5.0 219 


Over 500.000 Satisfied CmMnaet9 

800 - 233-8950 

In Canada caU: 800-233-8949 

All Other Areas call: 717-327-9575 Fax call: 717-327-1217 
Educational, Governmental and Corporate Organizations 
CaU toU-free: 1-800-221-4283 

CMO, 101 Reighard Avc., Dept Bl, Williamsport, PA 17701 

POLICY. Add y(mtninium S7.00) shipping and handling 
Lamer shipments may require additional cruiges. Personal ULUjLpSff 
and company checks require 3 weeks to clear. Credit cards Mla?fi?NG*couNC<L 
are not charged until we ship o--. .o”.; 

Pennsylvania and Maryland residents add appropriate sales tax All prices are U-SA 
prices and are subject to change All items are subject to availability. We cannot 
guarantee compatibility. We are not responsible for typographic or photographic 
errors. 



Computer Mail Order. Since 1981 — Low Prices, Large Selection, Fast Service, buo 

ORCLE 183 ON READER SERVICE CARD 











Why is the world's smartest mouse under $100? 


You 're looking at the only mouse in 
the world with on-the-fly ballistic 
drivers, adjustable resolution (50 to 
over 15,000 d.p. I.), 35 free mouse 
menus, a super-lightweight self- 
cleaning ball, and a 1,000 mile road 
test (really). 

It 's also the world 's most comfortable 
mouse, according to PC Magazine. 

And it 's yours for $99. 

How do we do it, and provide 7-days- 
a-week unlimited support, and a 
Satisfaction Guarantee? 

Economies of scale: we're the only 


to millions of PC users around the 
world, and many leading computer 
companies. 

For information: 800 - 23 1-77 1 7 

In California: 

800-552-8885 


CIRCLE 113 ON READER SERVICE CARD 


"nr 


Power Programming 


for the command tail and environment by 
calling the function DosGetEnv, just as in 
the current versions of OS/2. 


APPUCATION PROGRAM INTERFACE 

The 80386 32-bit protected-mode pro- 
grams that run under the Phar Lap DOS ex- 
tender invoke the DOS and ROM BIOS 
services in exactly the same manner that 
real-mode programs invoke them: by load- 
ing registers with the appropriate parame- 



Flgure 2: ARGC.ASM, a subroutine that returns the number of command tail arguments. This version 
is designed for 80386 32-bit application programs that run under the Phar Lap DOS extender. 
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Tile Optical 
Advantage 



K Hone D; 
The Prafef- 
ihoMk’ Cbtkx. 

^ Experienced 
mouse users 
agree that 
Mouse Systems’ 
patented optical technology means smooth, 
error-free data Input. Ea^ to install and 
to operate, K Mouse n offers high 
reliability at an affordable price. 

'‘What CO does for 
your disk, we 
do for your desk.” 



PerfomuuKt. 

Consider the 
advantage of 
optical tech- 
nology: — no 
moving parts 
means: friction- 


free motion, no cleaning, accurate “point 
and shoot" input, and lifetime guarantee. 


Extra ValM 
Incladcd 

The PC Mouse 
n comes pack- 
aged with PC 
Paint Plus, a 
deluxe paint 
program that immediately transforms 
any DOS user Into a computer artlsti 
Also Included is the highly acclaimed 
Mouse Systems Designer Fop-up Menus™ 
software. And, of course, we Include a free 
MousePad. 

PC Mouse n is the only optical mouse that 
is 100% MIctosoft compatible. 



See Your Dealer Todayl 


^W^MOUSE 

^SYSTEMS 

47505 SesMdge Drive, Premoat, CA 94558 

( 415 ) 656-1117 

(Mtrbnmdmdpn- 

^nnmmttmdjoridmtifksaimpmpomonfymdwuybt 
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Discover the DeskMate™ Difference... 
the Friendly Face in the PC crowd. 


If you’ve shied away from 
PCs because you thought 
they were too intimidating, 
now there’s good news! 

Say hello to DeskMate, the 
Graphical User Interface that 
replaces confusing, cryptic 
commands with simple, plain 
English. Leading software 
publishers are adopting 
DeskMate to give their pro- 
grams a friendly look and 
feel. The proven DeskMate 


format guides you through a 
wide variety of programs with 
simple “point-and-click” 
convenience. 

Your key to “software ease.” 
Popular programs with the 
DeskMate Interface include 
the new Lotus Spreadsheet 
for DeskMate, Q6iA Write, 
PFS:First Publisher and 
Quicken. Use one, and 
you’ve essentially learned 
how to use them all. 


Take the Tandy “power-and- 
run test.” DeskMate works 
with any PC compatible. But 
since the most popular Tandy 
PCs have DeskMate built in, 
you can be up and running in 
just seconds! You’ll be greeted 
by the friendly face of 
DeskMate, complete with a 
neat, organized listing of all 
of your programs. There’s 
simply no comparison in ease 
of use. 

Special offer! Come in for 
a ftee DeskMate demonstra- 
tion, and we’ll give you a 
certificate for 15% off any 
DeskMate software! 



Discover the DeskMate Difference for yourself . . . 
now at Radio Shack, GRiD and participating dealers. 


^DeskMate 
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ters and then executing a software inter- 
rupt. This vastly simplifies the conversion 
of existing real-mode applications because 
you don’t have to learn any new rules to 
perform console or file I/O! Of course, 


there is a lot going on behind the scenes in 
the DOS extender to make such “transpar- 
ency” possible. 

When an application issues a software 
interrupt, the DOS extender intercepts the 
interrupt, perfonns any necessary address 
translations and/or movement of data be- 
tween extended memory and conventional 
memory, switches the CPU into real 


ARGV.ASM lot 2 


title 

page 

.386 

ARGV.ASM: 


80386 version 
Copyright (C) 
PC Magazine * 

Call with; 

Returns: 


Uses: 

Note: if called with AX=0 (argv[0]), returns ES;EBX 
pointing to fully qualified program name in environment 
block and EAX=°length. 

Warning: uses ‘magic* Phar Lap hard-wired selectors 
to address environment and PSP. Code will need adjustment 
for other 80386 protected-mode environments. 


cr 

egu 

0dh 

; ASCII carriage return 

tab 

equ 

09h 

; ASCII tab code 

blank 

equ 

20h 

; ASCII space code 

pspsel 

equ 

24h 

; selector for prog seg prefix 

envsel 

equ 

2ch 

; selector for environment block 

cmdtail 

equ 

80h 

; buffer for command tail 

_TEXT 

segment 

assume 

public 

dword use32 public 'CODE* 

cs:_TEXT 

argv 

argv 

proc 

near 



push 

push 

ecx 

edi 

; save registers 


or 

eax^eax 

; is it command tail argument 07 


jz 

argv? 

; yes, jump to get program name 


mov 

mov 

ebx, pspsel ; set ES:EBX = command tail 

es,bx 


mov 

ebx, cmdtail 


xor 

ah, ah 

; initialize argument counter 

argvl: 

mov 

ecx, -1 

; set flag = outside argument 

argv2 : 

inc 

ebx 

; point to next character 


cmp 

byte ptr 

es : [ ebx] ,cr 


je 

argv6 

; exit if carriage return 


cmp 

byte ptr 

es : [ ebx] , blank 


je 

argvl 

; outside argument if ASCII blank 


cmp 

byte ptr 

es: [ebx] ,tab 


je 

argvl 

; outside argument if ASCII tab 

; not blank or tab, . . 


jecxz 

argv2 

; jump if already inside argument 


ARGV — 
55,132 


get address of command line argument 




Return address and length of specified 
command line argument or fully qualified 
program name. Treats blanks and tabs 
as whitespace. 

for Phar Lap DOS [Extender 
1989 Ziff Communications Co. 

Ray Duncan 

EAX argument number (0 based) 

ES:EBX > argument address 

EAX » argument length (0=no argument) 

nothing (other registers preserved) 


I 


Figure 3: ARGV.ASM, a subroutine that returns the address and length of the specified command tail 
argument. Again, this version is designed to be used in 80386 32-bit application programs that run 
under the Phar Lap DOS extender. 
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NEW! 


When a mouse doesn’t solve your 
computer interface needs then Mouse 
Systems’ PC Trackball is the answer. 



The Mouse Systems PC Trackball 

• Consumes less desk space 

• Attractive, ergonomic design 

• High resolution performance 
(variable from 20 to 6400 CPI) 

• Easy to install and use 

• 100% Microsoft compatibility 
guaranteed! 

• Includes Mouse Systems 
Productivity Software; 

Designer Pop-Up Menus for adding 
trackball interfaces to your favorite 
programs like Lotus 1-2-3, dBase, 
Quattro, Word Perfect, DOS and 
many others, and also for custom 
applications. 


Every Mouse Systems PC Trackball is 
bundled with The Presentation 
Magician. This presentation graphics 
and paint package will give your 
business graphs and charts visual 
punch with: 


• ability to import 
data from a 
wide range of 
spreadsheets and 
databases. 

• raster and vector 
drawing tools 

• a font editor 

* scripting language for animation/ 
presentations 

• can also be used to create original 
graphics and DTP art 


Prescnlotfon 

i.i •iiW 


The 

Present at Ion 

MRGICIfiN 


Mouse Systems’ PC Trackball. From 
the first name in input device 
technology... 


See Your Dealer Today! 



MOUSE 

SYSTEMS 


47505 Seabridge Drive, Fremont, CA 94538 
( 415 ) 656-1117 

Mousr System logo ts a regutend trademark Other brand and 
prvduci mtmes are used for tdenttficabon purposes only and may 
be trademarks or rtfpstered tradematdts of tb^ respediit holders. 
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The leader in laptop PCs^ now brings you a notebook 
portable that fits your business and your briefcase. 

Finally, desktop performance on a moment’s notice. 
That’s the sleek MinisPort™ from Zenith Data Systems. 

Under 6 pounds, MinisPort rides in a briefcase like a 
notebook. But unlike other notebook PCs, it uses remov- 
able MiniDisks to store all the data you need. ..just like 
your desktop. You also get a DayBrighr backlit screen for 
crisp text in any light. And over 3 hours of battery life. 

So bring your portable computing down to a more 
manageable size with Zenith’s sleek MinisPort. 

For your nearest Zenith Data Systems authorized 
dealer, call: 1-800-842-9000, ext. 1. 


TtiUrH 


data 

systems 


THE QUAUTY GOES IN BEFORE THE NAME GOES ON* 


a 


0 

0 

“Number crunching’s for 
when I’m in the office. Out here, 
just give me a great iittie PC. 

And 1 mean iittie.’’ 

7 ] 






^Source: Dataquesi— IVue portable PC sales. 

Graphics simulate Microsoft* Windows, a product and trademark of Microsoft Corporation. 1989. Zenith Data Syst^s 
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ARGV.ASM 



2of2 


inc 

ah 

f 

else count arguments found 


cmp 

ah,al 

t 

is this the one we're looking for? 


je 

argv3 

$ 

yes, go find its length 


not 

ecx 

! 

no, set flag = inside argument 


jmp 

argv2 

) 

and look at next character 

argv3 : 



t 

found desired argument, now 




t 

determine its length... 


mov 

eax,ebx 

t 

save param. starting address 

argv4 : 

inc 

ebx 

t 

point to next character 


cmp 

byte ptr 

es: [ebx] 

,cr 


je 

argv5 

? 

found end if carriage return 


cmp 

byte ptr 

es: [ebx] 

, blank 


je 

argvS 


found end if ASCII blank 


cmp 

byte ptr 

es: [ebx] 

, tab 


jne 

argv4 

t 

found end if ASCII tab 

argvS: 

xchg 

ebx,eax 

t 

set ES:EBX ^ argument address 


sub 

eax,ebx 

? 

and EAX - argument length 


jmp 

argv9 

t 

return to caller 

argv6 : 

xor 

eax^eax 

t 

set EAX = 0, argument not found 


jmp 

argv9 

0 

return to caller 

argv7 : 



0 

special handling for argv=0 


mov 

eax.envsel ; 

get environment selector 


mov 

e8,ax 




xor 

edl,edi 

0 

find the program name by 


xor 

al, al 

0 

first skipping over all the 


mov 

ecx, -1 


environment variables... 


old 




argv8 : 

repne 

scasb 

; 

scan for double null (can't use 


scasb 


; 

(SCASW since might be odd addr.) 


jne 

argv8 

0 

loop if it was a single null 


add 

edi,2 

0 

skip count word in environment 


mov 

ebx, edi 


save program name address 


mov 

ecx, -1 

0 

now find its length... 


repne 

scasb 

0 

scan for another null byte 


not 

ecx 

0 

convert ECX to length 


dec 

ecx 




mov 

eax,ecx 

' 

return length in EAX 

argv9 : 



0 

common exit point 


pop 

edi 

0 

restore registers 


pop 

ecx 




ret 


0 

return to caller 

argv 

endp 




_TEXT 

ends 





end 





mode, and finally passes the function re- 
quest onward to DOS or to the ROM 
BIOS. When the function returns, the 
DOS extender switches the CPU back into 
protected mode, carries out any necessary 
conversions or data movement on the re- 
sults of the function call, and gives control 
back to the application. 

The application program interface 
(API) of OS/2-386, when it appears, will 
use the same model as does the current, 
80286 version of OS/2. That’s to say, a 
program will invoke operating system ser- 
vices by pushing parameters on the stack 
and performing a far call to a named entry 
point. In fact, OS/2-386 will essentially 
have two symmetric APIs — one for 16-bit 
protected-mode applications compiled for 


80286 OS/2, and one for 32-bit applica- 
tions written specifically for 80386 OS/2. 
It will be up to the developer to decide 
whether or not to trade the improved per- 
formance of 32-bit protected-mode coding 
for the larger market available to applica- 
tions that can run on either the 80286 or 
80386 versions of OS/2. 

THE 80386 DUMP UTILITY 

Converting a real-mode EXDS application 
for 80386 32-bit protected mode is really 
an exceedingly easy undertaking, despite 
any impressions you might have received 
to the contrary in this column and the pre- 
ceding two columns. To give you a practi- 
cal example of such a conversion. I’ve 
translated my hoary old DUMP. ASM util- 

OCTOBER31, 1989 PC MAGAZINE ES 


Look. . . 
and Feel 



The White Mouse from Mouse 
Systems is more than a fashion 
statement: it’s an advancement in 
technology. From its sleek lines that 
fit comfortably under your hand, to 
its smooth, flowing curves that invite 
your fingers into a natural position, 
this mouse is truly a work of art. 

100% Microsoft 
Compatible. . . 
and More! 

• 350 CPI base resolution. 

• 100% Microsoft and Mouse Systems 
compatible. 

• Software Compatibility - Guaranteed 
compatible with all “mouseable” 
software applications. 

• Easy to install and use 

• Lifetime Warranty. 

Stylish, sophisticated, smart. The 
White Mouse, from Mouse Systems. 

See Ydut Dealer Ibday! 

Also available at BiSGHen^SOPivMie 





MOUSE 

SYSTEMS 


47505 Seabridge Drive, Fremont, CA 94538 
( 415 ) 656-1117 

Mouse Svstms tff) ts a rq^atemi trademark tJdxr brand and product 
names are used far ident^atnjn purposes rwU}- and may be tmdemarks 
or repfstend trademarks if tbar respectuv holders. 
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Intioduciiigabete 

waytoprotectyour 

wdiole family 


New n^vwxk savers 
fiomEmersc»iUPSi 

However you use your network, 
server power problem can really cost you. 
In downtime. Lost data. 

And frustration. 

Tliaf s why weVe intro- 
duced two new Novell- 
compatible uninterruptible 
power systems (UPS) designed specifi- 
cally to protect your file server; your whole 
netwoifr and your data. 

They’re compact enough to fit under 
a desk. Powerful enough for a file server 
or your entire LAN— even those with 
multiple drives and terminals. 

And they’re priced less than even one 
hour of downtime. 

Available through your local DistnbutoriFVineer 'technologies Group 
(800) 227-1693, Avnet Computer Tedmologies (800) 877-2226, 
RMA Microtech (314) 726-0195. 


FOR L.A.N. 

NOVIll lAIS 

TESTED AND 
APPROVED 

NdVWonCompolibl* 



Most important the UPS 600 and 
UPS 1250 come fiom Emerson, the 
most reliable name in computer power 
piotectioa Backed 
by a network of 
support from local 
dealers and distrib- 
utors. And nation- 
wide service 
from the leading 
supplier of UPS 
systems. 

See how easy it can be to 
protect your whole family Just call us at 
i-800-]feck-UPS today 

EMERSON DPS 

We protect the ones you love. 

0 1989 EmeiBon Ccmputer Rwa; a divisian cf the EmeiBon Electric Ca 
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ity lo run in 32-bil protected mode under 
the Phar Lap DOS extender. 

The DUMP utility is used to display the 
binary contents of a file in hexadecimal 
and ASCII format on the standard output 
device. The new DUMP. .ASM source 
ctxle is shown in Figure 1 , and you may 
find it useful to compare it with the real- 
mrxJe version (contained in my bcxik. Ad- 
vanced DOS Programming, .stx'ond edi- 
tion) or with the 16-bit pnweeted-mode 
version (shown in another one of my 
books. Advanced OSI2 Programming). 


The 80.386 DUMP.ASM program as- 
sembles to a 1,500-byte object file, but 
since it requires the 1 32K DOS extender to 
execute, it’s not very memory-efficient as 
utilities go. However, it does give me the 
opportunity to provide you with a few use- 
ful 80386 subroutine modules: ARGC 
.ASM in Figure 2. ARGV.ASM in Figure 
3. and HEXASC.ASM in Figure 4. 
ARGC and ARGV provide command tail 
argument counting and addresses for DOS 
extender applications. The HEXASC pro- 
gram contains several public routines for 
converting binary values to hex ASCII 
strings. The parameters and results of 
these priK'edures are documented in the 
source code listings. 


HEXASC.ASM 


1of2 

title 

HEXASC convert binary to hex ASCII 

Ki 

page 

55,132 


.386 


hirti 

; HEXASC.ASM: 

Convert binary data to hex ASCII. 



; Copyright (C) 1989 Zifi ConmiunicationB Co. 

; PC Magazine * Ray Duncan 

; This module contains 3 public routines: 

; 02ASCt Convert binary dword (32-bitB} to ASCII string 

; W2ASC: Convert binary word (16-bit8) to ASCII string 

; B2ASC: Convert binary byte (S-bits) to ASCII string 


_TEXT 

segmsnt 

dword u8s 32 public 'CODE' 


assume 

cst TEXT 

: D2ASC: 

Convert doubleword (32-bit8) to hex ASCII 

; Call 

with: 

EAX • data to convert 

ES:EDI ■ storage address for ASCII string 

; Returns: 

nothing 

; Uses 


EAX, ECX, EDI 

d2a8C 

public 

proc 

d2a8c 

near 


push 

shr 

call 

pop 

call 

ret 

sax ; save copy of dword 
eax,16 ; convert upper word 
w2a8C 

eax ; get back copy of dword 
w2a8c ; convert lower word 

d2a8c 

endp 


; W2ASC: 

Convert word (16-bit8) to hex ASCII 

; Call 

with: 

EAX • data to convert in lower 16-bits 

ES:E0I ■ storage address for ASCII string 

; Returns : 

nothing 

; Uses 


EAX, ECX, EDI 

1 

w2a8C 

public 

proc 

w2asc 

near 


push 

mov 

call 

eax ; save copy of value 

el, eh 

b2asc ; convert upper byte 


Figure 4: HEXASC.ASM is a module that contains several binary-to-hex ASCII subroutines for 80386 
32*bit protected mode. D2ASC converts a binary double word (32 bits) into an 8-character hex ASCII 
string. W2ASC converts a binary word (16 bits) into a 4-character ASCII string. B2ASC converts a 
byte (8 bits) into a 2-character ASCII string. 
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IMPROVED! 

The new OmniMouse II from Mouse 
Systems Corporation sets the pace in 
input device performance and value 


A Mouse For All Systems 



• Superior resolution — Patented 
Ultra-Res software, allows you to 
select optimum resolution and perfor- 
mance at the touch of a fingertip. 

• Ergonomic comfort — Attractive 
case design not only looks great, but 
also feels great. 

• Software Compatibility — Guaran- 
teed compatible with all "mouseable” 
software applications. 

• Easy to install and use. 

• PC Paint Plus, the powerful, easy to 
use paint and illustration program. 



Free Clip Art for PC Paint Plus 

Whether you need a mouse for desk- 
top publishing, spreadsheets. CAD, 
graphics, or any other “mouseable” 
software package, the easy choice is 
OmniMouse II, a mouse for all systems. 


S«e Your Dealer Ibday! 


ym MOUSE 

▼s 


'SYSTEMS 


47905 Seabridge Drive, Fremont, CA 94538 

( 415 ) 656-1117 

Moust System kigo u a rrpfftwr/ tratimark (Hber hrand and 
pKotuct names are used foe tdenttjkatum purposes <mh and may 
be trademarks or repslered trademarks of tbesr respettae boiden 
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IBS 

THAN *1.14 A COPY! 


A.ake advantage of this special offer and subscribe to 
PC Magazine and SAVE 62% with these low prices — You’ll SAVE 
over Sl.81 a copy! 

Subscribe to the IBM/MS DOS magazine that delivers hands- 
on tested PC-PS/2 product comparisons and evaluations con- 
ducted by PC Labs, the publishing industry's independent 
IBM-compatible product testing laboratory and save! 

Two years (44 issues) for 549,97. SAVE 62% ! 

Less than 51.14 a copy! 

One year (22 issues) for 529.97. SAVE 54% ! 

Only 51.45 a copy. 

Savings based on newsstand price of J2.4S per issue. 

Basic annual subscription is $-14.9* 


SPECIAL DOUBLE BONUS! 

PC MAGAZINE'S 2-DISK ITIIITIES 
LIBRARY; VOL. I plus the ALL NEW VOL. II 
Here are 78 utilities that will speed your key- 
board. locate files in seconds, add DOS to work- 
ing disks, and more! YOURS FREE when you 
join us as a paid subscriber! 


MAGAZINE 


FOR FAST SERVICE 
CALL 1-800-289-0429 
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HEXASC.ASM 


pop 

call 

rat 

w2a8C endp 
B2ASCt 
Call with: 

; Returns: 

; Uses: 


eax 

b2asc 


; get back copy 
; convert lower byte 


Convert byte (S^bits) to hex ASCII 

EAX ■ data to convert in lower 8>bits 
EStEDI ■ storage address for ASCII string 

nothing 

EAX, ECX, EDI 


public 

proc 

ror 

call 

Btosb 

rol 

call 

stosb 

ret 


b2a8c 

near 


eax, 4 
ascii 


eax, 4 
ascii 


; convert high 4 bits 
; and store ASCII character 


; convert low 4 bits 
; and store ASCII character 


b2asc endp 
; ASCII: 

; 

; Call with: 
Returns: 
Uses: 


ascii proc 

and 

add 

cmp 

ji« 

add 

ascii2: rat 
ascii endp 
_TEXT ends 
end 


Convert nibble (4-bits) to hex ASCII 

AL • data to convert in lower 4-bits 

AL • ASCII character 

nothing 


near 

al,0fh 

al, 

al, '9' 
a8cii2 

al,'A'-'9'-l 


; mask to range 00K-0FH 
; offset to chars '0'-*9' 

; is result > '9'? 

; no, jump 

; adjust for chars 'A'-'F' 
; return al • ASCII char. 


To assemble and link the DUMP utility 
using the Phar Lap tools, enter the follow- 
ing series of commands at the DOS 
prompt: 

336ASM DUMP 
38<ASM ARGC 
3e6aSH ARGV 
366ASH HBXASC 
386LINK DUMP ARGC ARGV 
H8XASC -EXE DUMP 

The result of the link operation is a file 
named DUMP.EXP. which is a 80386 32- 
bit protected-mode executable. You can 
run this file under the control of the Phar 
Lap DOS extender with the command line 

RUN386 DUMP fiiennae.mxc 

where filename.ext is the name of the file 
whose contents you wish to view. If you 


have licensed the “embeddable” form of 
the Phar Lap DOS extender, you can build 
a file named DUMP.EXE that contains 
both the DOS extender and the actual ap- 
plication. You can do this by entering the 
command 

BIND386 RUN386B.EXE DUMP.EXP 

The file DUMP.EXE may then be distrib- 
uted and used like any other DOS applica- 
tion, with no clue to the user (other than its 
size) that it is a true protected-mode pro- 
gram. 

THE IN-BOX 

Please send your questions, suggestions, 
and comments to me at any of the follow- 
ing EMAIL addresses: 

PCMagNet: 72241,52 
MCI Mail: rduncan 

BIX: rduncan ■ 
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NEW! 

The Power 
of Productivity 

Power. 

Instant, auto- 
matic set up of 
your favorite 
applications. 
Power. 

Access any 
application with a single keystroke! 

Power. Centralize all of your computing 
functions with . . . 

Power Panel 

5-ln-l 
Functionality. 
1. Menu/Shell 
allows for 36 
entries per menu, 
with unlimited 
sub-menus. 
Password protection assures file security. 

2. Disk ttilities features director)' tree 
displays for quick, easy file manipulation and 
execution. 

3 . Desktop Accessories include a full 
function calculator, a multi-year calendar, 
a notepad, and much more! 

4. Telecommunications are defined by a full 
feature telephone directory, autodialer. 
multiple terminal emulators, etc. 

5 . DOS Services provide for easy back-up 
and restoration of hard disk or files, plus 
offer the added capabilities to format, 
duplicate and compare disks with one 
keystroke! 



Power 

Pamel 

Direct Norton 
AcccM Conniander 

Xtree 

Autotnauc Menu Setup 

yes 

no 

no 

no 

I’wr OeRned Kelp 

yes 

00 

no 

no 

Telccomn Services 

ves 

no 

no 

no 

Desk Accessories 

yes 

no 

no 

no 

Mouse Support 

yes 

no 

yes 

no 

File search by mine 

y« 

no 

no 

no 

and content 

Encrvpt/derrypt flies 

yes 

yes 

no 

no 

Screen saver 

yes 

yes 

no 

no 

All memorv available 

yes 

yes 

no 

no 

to user application 

Password Protection 

y« 

yes 

yes 

no 

InliButed menus 

yes 

no 

yes 

no 


Compare for yourself. No other menu/shell 
program has so many features integrated into 
such an easy-to-use package. Experience 
the Power. Power Panel. 

Single user, nnilti-user and network versions available 

See Your Dealer Today! 

MOUSE 

^SYSTEMS 

47505 Seabridge Drive, Fremont, CA 94538 
(415) 656-1 1 17 

Mitiar Sntfm lugo a a rtgalrrf^ ^radmart OU^ inuid ami firo- 
ducl names art used fnr uienUficatHm purposes onfy and may be 
trademarks or registered trademarks of tbeir respiectn-e bolders 
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^ Could 
Tell You 
All About Our 
Desktop Laser 
Printer, 
Wthits 
Built-In 

Add)e FbstScript, 
Emulati(xi 
C^)abilities, 
Multi-Platform 
Connectivity, 

47 ScalaUe Resident 
"^peface St}ies, 
And 300 DPI. 



One look at the wide range of hi^-quality laser output 
you get with the IBM Personal Fhge Printer II, and you’ll get 
the picture right away. 

Whether it’s an elaborate presentation 
or a simple letter, everything commands 
greater attention when it’s printed on the 
rersonal Fhge FVinter II. 

Adobek PostScript: One of the 
Page PrintM’ Ilk biggest draws. 

In addition to having more typefaces than any 
other desktop laser printer, its built-in PostScript® software 


from Adobe® gives you an enormous amount of creative 
control. 

You’re able to rotate and scale all your images and 
typefaces. All with dazzling results. 

And picture this. With PostScript, you can go directly 
to your typesetter for camera-ready copy or color separa- 
tions, without having to re-enter your data. A big advant- 
age when you’ve got budgets and deadlines to meet. 

Everyone will want to use this printer. And 
since itk so flexible, everyone can. 

The versatility of the Page Printer II can be enhanced 



POSTSCRIPT 

Software From Adobe 
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Or^ Could 
Draw^u A Picture. 



even further by the new optiuiuil dual sheet and envelope 
feeder. And its flexibility is further enhanced by its new emu- 
lation mode switching software. It lets 
you automati('ally shift emulations from 
the HP Lasedet® PLUS to the IBM 
IVoprinter'" XL and now to Xerox’s Diablo® 
for extensive software compatibility. 
And since the Rage ftinter II can be 
atta('hed to virtually any PC through 
.serial or parallel ports or to an Apple® 
system through an AppleTalk® interface, 


ITC Avant Garde 
ITC Garamond 
Helvetica Narrow 
Helvetica Bold 
ITC Korinna 
Century Schoolbook 
Palatine 
Times Roman 


Just a few of ihe 
47 type stvies. 


everyone can share the advantages of good-looking 
output. 

To bring all the benefits of the Ffersonal Rage 
Rrinter II into the picture at your office, contact 
your IBM marketing 
representative or your 
IBM Authorized 

Dealer today. For your ~ hhbbb 

nearest dealer, call ■■ h h b sv h 
1 800 IBM-2468, ^ — T = 

ext. 141. 





Either You Look at It, 
Peachtree Accounting Saves You Money. 

W hen it comes to accounting software, no one offers you more for 
your money than Peachtree. Now we’re offering you two ways to 
buy our best-seillng accounting software — and two great ways to save. 

Peachtree Complete™ n is our premier business accounting system. 

Designed and sold as a 15,000 accounting system, the latest version of 
Complete II represents a vastly expanded and greatly improved package 
that sells for an unbelievably low S199. Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so little 

And now, for businesses who want to make the most of their 
accounting information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete II Accounting plus its own custom reporting tool, 

Peachtree Data Query II™ Enhanc^. The Double Bonus Bundle includes 
both systems— regularly priced at S199 each— for just S298. That’s 
a savings of llOOl Either way, Pe^tree offers you the most accounting you can get for your software 
dollar. 

Peachtree Complete n is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It comes with eight high-power modules that may be used 
individually, or fully integrated for maximum accounting efficiency: 

• General Ledger • Accounts Payable • Inventory • Fixed Assets 

• Accounts Receivable • Invoicing • Job Cost • Payroll 

And Peachtree Complete U is designed using the latest software innovations, like fuU-color 
scrolling reference tables, pop-up windows, and short-cut keyed menus. We’ve expanded to 
allow an unlimited number of companies, added service invoiang, range printing, and more. 

Peachtree Complete n’s error handling is quick and easy, with plain English messages and 
suggestions. Context-sensitive Smart HELP is on-line, all the time And as always. Complete II 
comes with the most thorough documentation — a separate quick-start lustration Guide, 

Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module— all at no extra charge 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you’ll get 
Peachtree Complete II, plus Peachtree Data Query II Enhanced, for just S298. 

PDQ lets you turn raw figures into hi^y sophisticated reports, allowing you safe, easy access 
to valuable information from all eight Peachtree Complete D m^ules. PDQ^s simple, clear approach 
gives you maximum control and flexibility. You tell PDQ what information you need, and PDQ 
looks through your accounting files, finds it, and presents it to you any way you want it — on 
screen or printed, as a graph, in report form, or ready for export to another software package 
You can begin creating reports in just minutes, thanks to all new user Instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense 

MONEY BACK GUARANTEE. W; stand behind Peachtree Complete U and PDQ II with a toU- 
free hotline for technical support (SI per minute, S20 minimum on your credit card) and a 30-day 
money-back guarantee when you twy directly from Peachtree If for any reason you’re not satisfied, 
you can return your package within 30 days for a prompt refund. That’s the Peachtree Software 
promise A S25 restocking fee applies to ii\ returns. 

Peachtree Complete D: the Business Accounting System for just S199, and Peachtree’s Double 
Bonus Bundle for just 1298. Either way you look at it, Peachtree Software saves you money. Order 
today! 

HAUrVAUSnanCATIONS: lniulr« K/HS-DOS venhM 2.0 or higher wUh 3S4X of nnnory (fUK required with DOS i.3) tnd t 
mlnimuB 10 MB hard dirk. Forme with (he IBM* K.KXT, PX AT. Penooil Sy«effl/2'*sndcoinpt(ll>)es 3 W* media optionally ivtIlalHe. Not 
copy protected. 

iMm 1-2-3 ba rcglsiered iradenark of lotus Devctopocoi Coqnntlon dBikSC b a rtgisieredtrademaii of Ashum-lkte Corporation. IBM b 
a regbtcrvd (rademart and FersonaJ Syittn/2 b a trademark of International Bmineu Machines 


PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 

Include* Peachtree Complete II 
plus 

Peachtree Data Query 11 

JUST 
$298 
SAVE $100 

Vlth PDQ 11 Enhaoccd Whi Cid: 

• Create on-icreen inquiriet to display data 
• Present data In line or bar paphi 
• Uaeanyofover 20 pre-deflned reports 

• Modify pre-defined reports and save 

(he formau 

• Create your own report* aod save (he 


• TtaniCer accounting information id 
spreadsheet and daubue programs like 
dBase 111* andlMus I -2-3* 

And More! 


PEACHTREE 
COMPLETE H 

STILL ONLY 

$199 


Ccncnl ledger 
• Chart of Accounts Includes 
76 suggested and 26.000 
user-defined acoMnU 

• Comparative financtaJ statements. 

tecounta Becelv nB le * Invoicing 
• Maintains open Item or balance 
forward cusiomen. 

• Up to M,400cusiomen. 

• Prlou produa or service Invoices. 


• Partial payments of Invoices. 

• Up to 13,000 vendors. 

• Checks pitnied with uoUiniied invoice 
listing on stub. 


A Recent Survey by the 
American Institute of 
CPAs Reports More 
Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 


• Supports iverage aod standard 

costing methods 

• Up to 19,500 Inveniory iienit. 

fixed Aancu 

• Handles 13.000 assets and 13 methods 
of depreciation 

JohCOM 

• Tracks costs and profitability on a 

|ah-by|oh basis. 

Payroll 

• Built-in currrai year tax tabies. 

• Prints cbedis. W-2s and more. 

• Processes up lo 3.900 employeei 

And More! 


Call Now to Order 


1 - 800 - 247-3224 

(or caU 1-404-564-5800) 



To Order by Mail AddSI2.50SlilpplngandHandUng.* 

(In Georgia add applicable sales tax.) 

Peachtree Software 

4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Telephone number required on all orders. 
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NAMING WORKSHEETS 

For documentation, I keep the name of the 
worksheet in a cell of each of my Quatlro 
worksheets. To do this, I used to type the 
name as a label. For example. If my work- 
sheet was named TEST. WKQ, I would sim- 
ply type the label 'TEST. WKQ into a cell of 
that worksheet. Of course, I had to change 
the label each time I resaved the worksheet 
under a new name. 

Recently, I found a way to get Ouatfro to 
"calculate" the name of the worksheet. 
First, I enter the function 

All «RIGHT((CURVALmCIil«*, 
■•ava*),14) 


into any cell of the worksheet (for example, 
cell At). Since Quattro automatically dis- 
plays the name of the cunent worksheet to 
the right of the Enter file name prompt, 
when you issue the /File Save command, 
the function @CURVALUE ("file", 
"save" ) returns that name. For example. 
If the current worksheet is saved in a file 
named TEST.WKQ located on the C: drive 
and in a subdirectory called EXAMPLES, 
this function will return the string 

C I \gUATTRO\EXAI<PLSS\TXST .HXQ 

The ©RIGHT function strips away all but 
the final 1 4 characters of that result. In this 
case, for example, the ©RIGHT function 
would return the string 

HPLES\TEST.I(Kg 

Next, I enter the furxttion 

IPIHDC\",A1,») 

Into amther cell of the worksheet (for ex- 
ample, A2). This function returns the posi- 
tion of the backslash in the result of the first 
function. In our example, this function 
would return the value 5. 

Rnally, I enter the function 

iHIDrAl.Al-rl.lJ) 


■ NAMING WORKSHEETS: 
Quattro's ©CURVALUE 
function lets you 
“calculate” the name 

of a worksheet. 

■ ASSIGNING RANGE 
NAMES: More way^ to 
name ranges within 1-2-3 
macros. 

■ TIMED FILE SAVES: 
Automatically save all 
open Excel documents at 
a specified interval. 


into yet another cell (A3, for instance). This 
function returns the characters to the right 
of the backslash in the result of the first 
function. So to continue our example, since 
the first and second functions have re- 
turned the results MPLES\TEST.WKQ and 
5, respectively, this final function would re- 
turn the string TEST.WKQ— the name of 
the file. 

Gerald Dorman and Stephen Einson 
Melville, New York 

I ij y This is just one of the many inter- 
esting uses of Quattro's @CUR- 
ififfigdl VALUE function. If you wish to 
do so, you can consolidate Mr. Dorman's 
three functions into the single function 
shown below: 

aMID< tRIGHT< acURVAl.UE< - til«- , -aava- ) 

, 14 ) , iPIHD( "V* , iRIGBT( ECORVAiUE 
( -f ila-, -save- ), 14), 0)4-1, 12) 

Unfortunately, the @CURVALUE func- 
tion is not available in 1-2-3. 

ASSIGNING RANGE NAMES 

I often need to assign a range name in a 
1-2-3 macro to the c»ll on which the cell 
pointer is positioned. If the range name I 
want to use is not assigned to another cell 


or range, I use the statement 

/rncRAHE"" 

where NAME is the range name I wish to 
assign. If the name is already assigned to 
another cell, however, this statement will 
give the same cell the same name again, 
rather than assigning it to the cell on which 
the cell pointer is positioned. 

In the September 27, 1988, Spread- 
sheet Clinic, John Eckenrode suggested 
using the routine shown in Figure 1 to as- 
sign a name (in this case, MARK) to the cur- 
rent cell. The first two statements assure 
that a range named MARK will not exist 
when 1-2-3 executes the third statement in 
the macro. Consequently, the third state- 
ment virill assign the name MARK to the cur- 
rent cell. 

In response, you suggested using the 



Figure 1 : This three-statement routine assigns 
the range name MARK to the current cell, even if 
that name is currently assigned to another cell. 

routine shown in Figure 2. If a range named 
MARK doesn't exist when this macro exe- 
cutes the /Range Name Delete command, 
the first {OnEnor} statement will route the 
macro to the fourth statement, which as- 
signs the range name MARK to the current 
cell. However, if a range named MARK 
does exist, the second statement will delete 
it. Then the macro cancels the first {On- 
Error} command. Since the range name 
MARK rx) longer exists, the fourth state- 
ment assigns that name to the current cell. 

Although both of these techniques work, 
I use a simpler one shown in Rgure 3. This 
little routine teiis 1-2-3 to press the Back- 
space key after it issues the /Range Name 
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Create commattd, types the range name (In 
this case, MARK), and presses Enter. If the 
worksheet contains a range named MARK, 
it will move the cell pointer to that range as 
soon as 1-2-3 types the name MARK and 



Rgure 2: This routins does the same thing as 
the one shown in Figure 1 . 

presses Enter. However, pressing the 
Backspace key at this point returns the cell 
pointer to the cell on which it was positioned 
before the macro issued the command. 



Figure 3: Like the macro routines shown in 
Figures 1 and 2, this statement assigns the name 
MARK to the current cell. However, it may assign 
other range names as well. 

Consequently, the final tilde ( - ) assigns the 
name to the current cell. 

AndyOlukalns 

Cincinnati, Ohio 

rym Although this method is simpler 
! d n and faster than the ones that we 
uUliii suggested, it harbors a hidden haz- 
ard. If the name you choose is already as- 
signed to a range with more than one 
name, this routine will assign those names 
to the current cell as well. 

Let’s suppose that cell Cl of a 1-2-3 
worksheet hi the name TEST. If you in- 
voke the macro shown in Figure 3 while 
the cell pointer is on cell C I , and the range 
name MARK doesn’t exist, 1-2-3 will as- 
sign the name MARK to this cell (Cl). 
Now cell Cl has two names: TEST and 
MARK. 

Then suppose that you reinvoke the 
macro in Figure 3 while the cell pointer is 
on another cell — El 5, for example. As 


you would expect, 1-2-3 assigns the range 
name MARK to cell E 1 5 . However, it also 
assigns the name TEST to this cell. 

To avoid this hazard, we suggest that 
you use one of the techniques shown in the 
September 27, 1988, Spreadsheet Clinic 
whenever you need to name a range. 

'HMED FILE SAVES 

Unlike my word processor. Excel doesn't 
automatically save changes being made to 
open documents at regular intervals. So I 
created TIMEDSAVE (Figure 4), a macro 
that saves every document on the work- 
space at a specified interval. 

When you invoke this macro, the first 
function prompts you to specify the number 
of minutes between saves, if at this point 
you decide not to use the macro, simply 
click Cancel — it will return the value 
FALSE, and end the execution of the mac- 
ro. To cofTtinue, type a value and click OK. 
This function will return the number you 
specified. 

Next Excel evaluates the functions in 
cells A4 through A6. The function in A4 tells 
Excel when to save the workspace by re- 
turning the serial value of the current date 
and time and the time increment you speci- 
fied. The function in AS commands Excel to 
evaluate the functions in cells A7 and A8 at 
the time specified by the result of the func- 
tion in cell A4. And the function in A6 ends 
the execution of the macro, returning con- 
trol of the workspace to you. 

You can resume your work until the time 
specified by the result of the function in cell 
A4. At that time. Excel executes the macro, 
starting with the function in cell A7, which in- 
structs Excel to issue the Save Workspace 
commarxf. This command checks to see 
which of the open documents have un- 
saved changes. For each of these docu- 
ments, Excel presents a dialog box that 
contains three buttons: Yes, No, and Can- 
cel. Clicking on Cancel will end the execu- 
tion of the macro. 


However, it you choose Yes (to save the 
specified document) or No (not to save your 
changes). Excel loops back to cell A4 as 
soon as it has saved (or not saved) each 
open document. At this point it calculates 
the time when it should next issue the Save 
Workspace command and returns control 
to you. 

Excel will continue in this fashion until 
you cancel the execution of the macro by 
clicking the Cancel button in one of the 
“Save changes in" alert boxes. 

William R. Barnard 

Durham, North Carolina 

i jT y This macro should prove helpful to 
ijin almost anyone who works with 
S&Q Excel. Most users know that they 
should save their work on a regular basis; 
however, few people do so as often as they 
should. 

Of course, there will be times when the 
macro kicks in and you don’t want to save 
any of the documents on the workspace. In 
these situations, you can click the No but- 
ton in each of the “Save changes in” dia- 
log boxes. Or, you can use the modified 
macro shown in Figure 5 . 

Instead of automatically executing the 
Save Workspace conunand when the pre- 
scribed time is reached, this macro asks 
you if it should execute the command. If 
you click OK, Excel lets you save the 
changes to each document — just as the 
original macro does. If you click Cancel, 
however, Excel asks whether you want to 
restart the timer or cancel the macro. If you 
click OK, Excel loops the macro back to 
cell B4; if you click Cancel, Excel cancels 
the execution of the macro. 

Figure 6 shows an automatic file saving 
macro for 1-2-3. The first statement in this 
macro solicits the number of minutes in the 
save interval and stores your response in 
the cell named INTERVAL (B13). The 
second statement in the macro enters the 
time when the alarm should sound — the 



Figure 4: This macro automatically saves any open document at the Interval you specify. 
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result of the formula @N0W + INTER- 
VAL/1440 — into the cell that is named 
ALARMTIME (BI4), 

Statements three through six of the 
macro constitute a loop. Statement three 
checks to see if the current time meets or 
exceeds the “save” time. Ifit does not, the 
macro will pause until you press any key. 
As soon as you do, the macro will enter the 
macro representation of that key into the 
cell nam^ KEY (B5). Since KEY is the 
next cell of the macro, 1-2-3 will execute 
the keystroke as soon as you type it. Then, 
y -2-i will branch the execution of the mac- 
ro back to cell B3 and begin another pass 
through the loop. 

1-2-3 will continue testing and looping 
in this fashion until you press a key at a 
time that meets or exceeds the time stored 
in ALARMTIME. At this point, 1-2-3 will 
break from the loop and present a custom 
menu with two choices. Yes and No. If 
you choose Yes, 1-2-3 will return to the 
READY mode, issue the /File Save com- 


mand, let you specify a name, and save the 
worksheet under that name. Then it will 
branch back to the cell named RESTART 
(B2), reset the alarm time, and remn the 
macro. If you choose No, 1-2-3 will 
branch back to cell B2 without saving the 
worksheet. 

Since this macro compares the current 
time with the alarm time whenever you 
press a key, 1-2-3 processes your key- 
strokes more slowly while executing this 
macro. Also, since the macro is running in 
the background at all times, you won’t be 
able to invoke another macro until you 
cancel this one. To do so, simply press 
Ctfl-Break. 

CONTRIBUTE TO THE CLINIC 

Share your latest sptead.sheet discovery 
through Spreadsheet Clinic. We' II pay $50 
or mote for tips we print, p/us an extra $25 
if you submit your letter on-disk. If you do, 
please include a printed copy. Mail contri- 
butions to Spreadsheet Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016 or upload them to PC MagNet (see 
the “By Modem” sidebar in the Utilities 
column). ■ 



Figure 5; This macro gives you a chance to skip the Save Worksheet command. 



Figure 6; This macro saves your current 1 - 2-3 worksheet at the interval you specify. 


Spreadsheet 

Consolidation 

Answers 



This free booklet, 

The Four Flavors of 
Spreadsheets, describes how 
the four popular types of 
spreadsheets approach the 
data management, control 
and consolidation needs of 
the serious spreadsheet user. 

The four types are: 

Classic (2-D), such as Lotus 
1-2-3 Release 2.01; Linking, 
such as PC Excel; 3-D, such 
as Boeing Calc and Lotus 
1-2-3 Release 3; and 
Relational, such as TM/1 
from Sinper Corporation, 
and VP Planner. 


For your free copy call: 

1 - 800 - 822-1596 


Sinper Corporation 
3 1 -N Mountain Boulevard 
Warren, NJ 07060 

TM/1 i« a trademark of Sinper Corporation. 
1-2-3 is a registered trademark of Lotus 
Development Corporation. VP Planner is a 
registered trademark of PapertMCk Software. 
Boeing Calc is a registered trademark of 
Garrison Software. Excel is a registered 
trademark of Microsoft Corporation. 
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(800) 234-DISK 
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Card Drive 



Card Drive 20 8225 68ms $279 

Card Drive 30 8438 68ms $309 

Card Drive 40 8450 46ms $349 

These Card Drives use quality MiniScribe 
drives. Card Drives are available for 
IBM PC/XT and most Tandy models. 

Why Buy a Card Drive? 

Quality. The highest in the computer industry! 
Reliability. Completely tested before shipping. 
Performance. Made with high performance hard 
drives and controllers for maximum throughput. 
Peace of Mind. Covered by a One Year Warranty. 
Value. The most megabytes for your dollar! 

Super Easy Installation!!! 
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to answer your 
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by 

Neil J. Rubenking 
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PROTECTING IMPORTANT FILES 

Although I think the rising fears of viral in- 
fection are unwarranted, some INSTALL 
programs have a deleterious effect on your 
system, too, 

INSTALL programs are useful for nov- 
ices who may not be aware that boot-up 
files exist, but such programs often destroy 
old files while creating short new ones that 
contain only the lines needed for the soft- 
ware being installed. (This in itself may be 
responsible for some reports of viruses, as 
lines needed for other programs mysteri- 
ously disappear.) Re-creating an AU- 
TOEXEC file that was trashed or a CON- 
FIG.SYS file containing several device 
drivers with obscure arguments can be a 
painful task. 

Some sophisticated INSTALL programs 
will append the necessary lines to your files 
rather than trashing the originals, but this is 
an incomplete solution. The lines will be 
added only to the end of your files, and in 
some cases the order of device drivers is 
critical. 

The obvious solution is to keep a dupli- 
cate of these two files elsewhere on your 
hard disk. However, if you edit these files 
often, maintaining a double set of files will 
take twice the effort. 

Since computers are supposed to save 
effort, it makes sense to keep the files out of 
reach of other programs rather than to du- 
plicate them. If It is unable to find the files, 
an INSTALL program will then create its 
own AUTOEXEC.BAT and CONFIG.SYS, 
which you can examine and use to edit your 
own files property. 

The trick is to make your AUTOEXEC 
.BAT and CONFIG.SYS files reachable by 
DOS but not by INSTALL programs. This 
column has previously discussed how to 
use DEBUG to patch COMMAND.CX)M in 
order to change the batch file executed at 
boot time. The address will vary with the 
version, but it simply entails locating the 
string \AUTOEXEC.BAT in COMMAND 
.COM and replacing it with a new name that 
may contain a pathname. For example, the 
name \BAT\AUTO.HID will cause the 


■ PROTECTING 
IMPORTANT FILES: Hide 
yourAUTOEXEC.BAT 
and CONFIG.SYS from 
intrusive INSTALL 
programs. 

■ SIMULATING 
SUBROUTINES: Create 
the effect of subroutines 
in your batch fiies. 


AUTO.HID file in the subdirectory \BAT to 
be executed at boot-up. 

The same approach can be taken for the 
CONFIG.SYS file. Reference to it is made 
in PC DOS's hidden system file, IBMBIO 
.COM (lO.SYS for MS-DOS). Again, the lo- 
cation will vary with the version, but the 
string \CONFIG.SYS can be found toward 
the end of the file. If, for example, you re- 
place it with the string \SYS\CO.HID, the 
CO.HID file in the subdirectory \SYS will be 
used instead of a CONFIG.SYS file in the 
root directory. Care must be taken when 
editing a system file, however, that it is writ- 
ten back to the exact same location on the 
disk. This is automatic for most byte-level 
editors. 

William R. Peate 

Houston, Texas 

i I I L: Yes, it’s possible to get everything 
iSH out of your root directory except 
UU&i the two hidden sy.stem files, IBM- 
DOS.COM and IBMBIO.COM (or 
MSDOS.SYS and lO.SYS for MS-DOS). 
When your system boots, the boot sector 
executes first and it loads IBMBIO.COM 
and IBMDOS.COM. IBMBIO.COM 
then reads CONFIG.SYS. If CON- 
FIG.SYS contains a SHELL= line, this 
.statement determines what gets loaded as a 
command processor — usually COM- 
MAND. COM, which, in turn, loads and 
runs the AUTOEXEC.BAT file. Now 


your system is ready to run. 

To use another file instead of AU- 
TOEXEC.BAT, you must patch COM- 
MAND.COM, but this isn’t hard. To use a 
COMMAND.COM in a different loca- 
tion, you just put a simple SHELL= state- 
ment in CONFIG.SYS and a SET COM- 
SPEC= line in AUTOEXEC.BAT. But to 
use a different filename for CON- 
FIG.SYS, you have to patch IBMBIO 
.COM — and that’s dangerous work. Do it 
wrong, and your computer may fail to boot 
from the hard disk. Don’t try this unless 
you’re a DEBUG whiz. 

Before you are able to operate on IBM- 
BIO.COM, you have to make it editable. 
It’s normally marked as Read-Only, Hid- 
den, and System — any one of these attri- 
butes will keep you from editing it. But a 
utility like PC Magazine's ATTR.COM 
will remove these attributes. Load it into 
DEBUG and search for the string CON- 
FIG.SYS. Replace this with a new string 
of the same length, such as SYSNCO.HID. 
Write the changed file to disk, then use 
ATTR.COM to restore the original attri- 
butes. 

There is one disagreeable side-effect of 
this change — you’ll have trouble when 
you want to create bootable floppies. Both 
the SYS command and FORMAT /S copy 
IBMBIO.COM and IBMDOS.COM from 
the boot disk to the floppy, and they’ll be 
copying your patched version. You have 
two choices: you can create a subdirectory 
for CONFIG.SYS on every such floppy, 
or you can keep a blank system-formatted 
floppy around and DISKCOPY from it as 
needed. 

SIMULATING SUBROUTINES 

I needed a way to call a subroutine from 
within a batch file. I knew about spawning 
another batch file and I knew about chain- 
ing from one batch file to another. I’ve even 
read about the batch CALL statement that’s 
available in DOS 3.3. However, spawning, 
CALUng, and chaining all require using a 
separate batch file. I wanted a way to keep 
the subroutine in the same file as the main 
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routine and to be able to pass parameters 
to it. 

After looking through the DOS manual, I 
realized that there was no easy way to ac- 
complish what I wanted, so I decided to 
"trick" DOS Into doing the equivalent of a 
subroutine call. 

SUBTEST.BAT, which is shown in Rg- 
ure 1 , Illustrates the method that I used. 
(This batch file contains line numbers for 
purposes of explanation only; they should 
not be included in your own batch files). 

Lines 1 through 6 are general header in- 
structions. Line 7 branches to the label that 
exactly matches the first parameter on the 
command line (in this case, either MAIN1 or 
MAIN2: upper- and lowercase are equiva- 
lent). 



Figure 1 : This batch file simulates subroutine 
calls by storing a "return address" and jumping to 
that address at the end of the subroutine. 


Lines 9 through 16 and 18 through 25 
are the two main routines. Other than using 
a different value fix the arg parameter, they 
are equivalent. The description of MAIN1 
therefore applies to MAIN2 as well. Line 1 1 
specifies a value for the arg parameter (re- 
member not to leave a space after the 
equals sign, as it wcxtld be irxduded in the 
value). 

Lines 1 2 through 14 Implement the sim- 
ulated GOSUB. Line 1 2 sets up the label to 
which we will return after executing the sub- 
routine. (Again, remember that you canT in- 
clude a space after the equals sign.) Line 
1 3 branches to the subroutine, and line 1 4 
is the return label to the next line in the 
batch file. 

Lines 27 to 33 represent a subroutine. A 
few points are worth noting. Line 28 shows 
that you can use arguments passed 
through an environment string. Lines 29 to 
31 implement a second simulated GOSUB. 
The environment variable used for the sec- 
orxl return label (RTN2) must be different 
from the one used to enter SUB1 (RTN1). 
Line 33 is the simulated RETURN state- 
ment. 

Lines 35 to 37 represent the second 
subroutine. Arxf lines 39 to 41 vwap up the 
batch file. It is important to dean up the en- 
vironment before temninating the batch file, 
as lines 40 and 41 do. 

Although I’ve used this technique with 
only DOS 3.2, 1 think it would work with oth- 
er 3jr versions as well. It does use valuable 
environment space, so you might have to 
increase the size of your envirtximent to 
take advantage of this method. 

Roger Crowley 

Great Mills, Marylarxl 

I |Ty The batch file SUBTEST works 
fine even in DOS 2.0 — it’s not us- 
ing any special features of CXOS 
3.x. To simulate a GOSUB in a batch file, 
you store the return address, jump to the 
subroutine, execute the subroutine’s in- 
structions, and jump to the stored return 
address. A subroutine call in a high-level 
language does exactly the same thing, but 
it happens behind the scenes. 

Items that appear in this column often 
point out that even the tiniest batch file 
takes at least one cluster — 2K to 4K — of 
disk space. Thus, in order to save space 
you can combine many batch files into one 
and select which ones to run, using a com- 
mand-line parameter. 

But what do you do if some of the batch 
files that you’ve combined need to call 
each other? Treating each of the batch files 



Figure 2: This batch file simulates subroutine 
calls by re-calling Itself with different command- 
line arguments. 

as if it were a subroutine makes it possible 
for one to call another. 

Do note that there’s another way to get 
the effect of subroutines. I’ve illustrated it 
in Figure 2. To call a subroutine, you just 
re-call the main batch file with that subrou- 
tine’s name as the first argument. At the 
top of the batch is the line GOTO %l — it 
jumps directly to the label specified as ar- 
gument 1 . After each subroutine there’s a 
GOTO RETURN, where RETURN is at 
the end of the file. 

This second method uses fewer batch 
lines and less environment space. Howev- 
er, it’s slightly slower, due to reloading the 
whole batch file again and again. Either 
method helps you keep the number of 
small batch files to a minimum. 

SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We’ll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you send your letter on 
a disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016 or upload them to PC 
MagNet (see the “By Modem” sidebar in 
the Utilities column). ■ 
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“WINDOWING ” SIDEKICK FILES 

When using SideKick's Notepad, it's often 
useful to be able to view another file without 
first having to save your current file. The 
program's telephone directory provides a 
useful shortcut. 

Go to Setup (F7 on the SideKick menu), 
make sure there Is no default filename or di- 
rectory in the Telephone Directory section, 
and save the Setup information to disk. 
From now on, pressing Alt-D while in the 
Notepad will bring up the Dialer, showing 
the file directory window. From here you 
can select the file you want to view. While 
working within the Dialer, you can use the 
F6 option to search for the section that you 
want to see. 

Kenivin T. Fernandez 

Dagupan City, Philippines 

[TTjj To expand the Notepad's capabili- 
ties still further, you can use the 
import data command to copy text 
from the Dialer to the Notepad. After call- 
ing up the second File as Mr. Fernandez 
suggests, hit Alt-N to go back to the Note- 
pad, then F4 to import data. Next, mark 
the text to import from the Dialer window 
(using Ctrl-KB to begin the block and Ctrl- 
KK to end the block) and import the text 
with the Ctrl-KC command. — M. David 
Stone 

ACCESSING WORD FAST 

Microsoft Word can take a long time to load 
if you have a large glossary. On my IBM 
portable computer (with an 8088 CPU), the 
process can take close to one and a half 
minutes. Usually the wait is worth it, but 
sometimes you may need to load Word in a 
hurry, to print a file or to make that one last 
little change. 

When you're in a rush, try using this 
batch file: 

r«n ci\word\normal.gly •.gli 
word /I 

ren c:\word\normaI.gll *.gly 

QW.BAT renames the standard glossary. 


■ ‘WINDOWING” 

SIDEKICK FILES: Here's 
a quick way to view a 
second text file using 
SideKick’s Notepad. 

■ ACCESSING WORD 
FAST : It’s quicker to load 
Microsoft Word without 
the glossary — but not 
necessarily better. 

■ PRINTING THE SCREEN: 
How to send printer 
escape sequences in 
dBASE III when using 
Shift-PrtSc. 

■ CLEAN UP dBASE 
ENTRIES: Automatically 
make inconsistent 
database entries uniform. 


NORMAL.GLY, to NORMAL.GLI before 
loading Word, so there is no giossary lor 
Word to load. When you leave Word, 
QW.BAT renames NORMALGLI back to 
NORMAL.GLY. On my IBM portable, this 
saves 64 seconds in loading Word. 

Michael A. Kagan 

Fayetteville, New York 

rjTjj I timed this on a 4-MHz XT and a 
12-MHz AT clone and found the 
BBSS results to be less dramatic, but still 
significant. The XT loaded Word in 25 
seconds with the glossary, and about 10 
seconds without it. The A’T clone managed 
about 6.5 seconds with the glossary and 
about 2.5 seconds without it. Even with 
the AT, the difference is enough to make 
Word far more tolerable for applications 
such as repeatedly modifying arid testing a 
batch file. 

There is a drawback to loading Word 
without NORMAL.GLY; the macros and 
text entries you usually depend on will not 


be available. One compromise is to create 
a QW.GLY with one macro: 

<esc>tgmc i \word\ normal . gli<enter> 

This macro uses the Transfer Glossary 
Merge command to load NORMAL.GLI. 
Next, change QW.BAT to 

ren Ci\word\nortiial.gly *.gli 
ren ct\word\gw.gly normal. gly 
word /I 

ren Cf\word\normal.gly qw.gly 
ren ct\word\normal.gli *.gly 

In this version, the very short QW.GLY is 
renamed to NORMAL.GLY before load- 
ing Word and renamed back to QW.GLY 
after leaving the program. The glossary 
adds almost no time to loading Word, but 
should you find yourself in Word and 
needing your usurd macros, you can then 
load them quickly and easily. When you 
leave Word, be sure to answer no when 
Word prompts: Enter Y to save glossary, N 
to lose edits, — M. David Slone 

PRINTING THE SCREEN 

Printing the current screen by hitting Shift- 
PrtSc is often convenient, but the printed 
output is “down and dirty" — with no bold- 
facing or other formatting to differentiate 
headings, totals, and so forth. 

In dBASE III, however, you can send es- 
cape sequences directly from the screen so 
the output is nicely formatted. All you need 
do is to display them to the screen along 
with your data, Shift-PrtSc then sends them 
as an integral part of the data, and the print- 
er responds accordingly. 

Of course, actually seeing all those es- 
cape sequences on the screen would be 
distracting. So before you dispiay them, just 
use the SET COLOR TO command to set 
the foreground color to be the same as the 
background. The example shown in Figure 
1 is for a monochrome screen, but any color 
scheme can be used. 

Robert A. Swirsky 

Cold Spring Harbor, New York 
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iNVISiBLE ESCAPE SEQUENCES 

COMPLETE LISTING 

CLEAR 

SET COLOR TO N/N 

00,0 SAY CHR(27)+“:* 

77 CHR{27)+“E" 

invisible 

12-point type | 

boldface on 

11 visible 

i4m 

SET COLOR TO W/N 


0 1/35 SAY "Screen Heading" 

SET COLOR TO N/N 

11 invisible 


77 CHR(27)+"F‘ 

11 boldface off 


SET COLOR TO W/N 

11 visible 


* (display rest of screen) 




Figure 1 ; This piograin segment demonstrates how to make escape sequences invisibie. Now hitting 
Shift-PitSc will send formatting instructions to your printer along with the data, but it will not display 
them on the screen. 


! j j y This solution works with any print- 
i^n CT has the added charm of sim- 
IwMIM plicity . Other controls, such as ex- 
tra line feeds, can also be sent. You can 
even add text, which becomes invisible on 
the screen but will appear on the printed 
record. 

Naturally, anything simple has limita- 
tions. The formatting sequences, though 
not visible, will take up room on the 
screen — especially if you're using the HP 
PCL. If you get carried away, you may 
have to compromise between the screen 
appearance and printout appearance. 

Line 0 is usually a good place to put the 
initial printer setup strings, but if you use 
it, remember to SET SCOREBOARD 
OFF before CLEARing the screen. This 
ensures that all of line 0 is available to you . 

If you switch font sizes, the screen and 
printout will be spaced differently. Fur- 
ther, you have to remember to turn off ev- 
erything you turn on. And you have to be 


Uniformity is a 
universal problem 
that faces 
database users. 


careful not to overwrite the sequences with 
later screen writes. 

Incidentally, the technique of setting 
the foreground and background to the 
same color is also useful when entering 
passwords, since passersby cannot see 
what the user entered . — Brad Stark 


CLEAN UP dBASE ENTRIES 

The INDEX UNIQUE command is very 
useful to make incorrsistent entries in cer- 
tain database fields consistent. This prob- 
lem frequently arises, for example, when 
two users type different abbreviations for 
the same city. New York could end up in the 
file as NYC, N.Y., NY, or even Manhattan. 
Since you often need geographic informa- 
tion, the city field must be made uniform. 
Here are the steps I follow to clean it up: 

INDEX UNIQUE ON City TO temp 
LIST OFF FIELD City TO PRIN 

This produces an alphabetized list of every 
unique city in the file. Then I scan the list, 
marking those that need to be consolidat- 
ed. Next, I write a simple program to re- 
place the bad abbreviations that has one 
line per change. For example, 

REPL ALL city HITE "New York" FOR 
City-NYC- 

RBPL ALL city WITH “New York" FOR 
city— K.Y.- 

REPL ALL city WITH “New York“ FOR 
cityNV 

Unfortunately, if you have a large file or 
many changes, you'll want to run the pro- 
gram during lunch or overnight. 

Roberto. Banziger 
Batavia, Ohio 

I jT ^ Uniformity is a universal problem 
I M n that faces database users, and this 
militWH straightforward approach works 
fine unless the file is very large. 

Figure 2 is a somewhat more complex 
technique, but it executes much faster on a 
big database. In Step I , you start by creat- 
ing a lookup database with one record for 


each unique city. In MODIFY STRUC- 
TURE, you add a second field (for exam- 
ple, City2) that has the same Type and 
Length as the original field. After saving 
the new structure by hitting Ctrl-W and 
then the Enter key, each City2 field is RE- 
PLACEd with the contents of the original 
City field, so the new lookup file now has 
two identical fields. 

In Step 2, you BROWSE through the 
lookup file, making the desired changes in 
the City2 field, so the two fields effectively 
reflect the changes you want. 

Since you have not changed any of the 
original City fields, every City field in the 
original database should have a matching 
City in the lookup file. Your only interest, 
however, is in those lookup records where 
you have changed City2. So the un- 
changed lookup records are deleted and the 
remaining lookup records are indexed on 


MAKING ENTRIES CONSISTENT 


• step 1 

INDEX UNIQUE ON City TO ten^ 

COPY FIELD City TO lookup 

SELECT B 

USE lookup 

MODIFY STRUCTURE 

REPL ALL City2 WITH City 

• Step 2 
BROWSE 

DELE FOR City»city2 
PACK 

INDEX ON City TO lookup 
SELECT A 

SET RELATION TO City INTO B 

• Step 3 

REPL ALL City WITH b->City FOR 
b->city>‘ “ 



Figure 2: A dBASE III technique to make the 
fields of a large database uniform. 

the City field. The SET RELATION TO 
command then links the two files together 
so the final processing can take place in 
Step 3, in which all the original City fields 
that require changing can be REPLACEd 
from the lookup file’s City2 field. — Brad 
Stark 

SHARE YOUR POWER 

Tell fellow users your latest technical bps 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We’ll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. If you do, please include a 
printed copy. Mail contribubons to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see die “By Modem” side- 
bar in the Utilities column). ■ 
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MS-DOS: 

^.xvvv' 


Nothing travels easier than a 
FCXUS application. POFOCUS is 
the PC implementation of the 
world’s leading Fourth Generation 
Language, plus a complete and 
powerful database management 
system. 

In addition to MS-DOS. OS/2 
and all major LANs, FOCUS also 
runs on IBM mainframes, DEC 
VAX. Wang VS and most UNIX 
systems 

Capable of relational joins and 
universal data access to every 
major database running on any of 
those platforms, FOCUS is the 
perfect development tool for com- 
pany<ritical cross platform appli- 
cations and for downsizing or 
upsizing applications. What's 
more, it's really easy to use. 

For more information on appli- 
cations that travel well, call or write 
Information Builders, Inc. 


Information Builders, Inc, 


1250 Broadway. New York, NY 10001 (212) 736-4433, Ext 3700. 


CIRCLE 244 ON READER SERVICE CARD 









When he got his first job on Wall 
Street, Tbrnh HP calculator was 
his most valued possession. It was 
the combination of innovation 
and reliability that gave him an 
edge. So when Ws Information 
Systems Manager recommended 
they go with Hewlett-Packard 
personal computers, Tbm needed 
no convincing. 


With Intel 286 and 386- based 
models, HPh line 
of Vectra personal 
computers suits a 
range of business 
needs. Vectra PCs 
easily accoituno- 
date expansion. 

You can get up ^ 
to 8 accessory 
slots, 620 Mbytes of hard disk 
storage, and 16 Mbjdes of RAM. 
And all models accept both 6.25" 
and 3.6" disks. 



O, 


Beyond this, HPh adherence to 
industry standards ensures com- 
patibility. Now, and into the future. 

But the most important feature is 
one that Hewlett-Packard has 
offered for 60 years. Exceptional 
quality This, along with Iffh 
extensive network of trained, 
authorized dealers, gives you all 
the assurance you need. Fbr the 
dealer nearest you, call 
1-800-752-0900, Ext 712L 

There is a better way 


W/i^ HEWLETT 
mL'HM PACKARD 
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T) learn Mcrosoft 

QuicffiVSIQ 

youon^needa 
manual this thick. 


Yoifre looking at something you won’t see 
anywhere else. 

Ife called QB Advisor. A remarkable new 
hypertext electronic manual that can make you 
instantiy more productive, even if you don't know 
the first thing ^ut programming QB Advisor 
actually lets you experiment by cutting and past- 
ing us^ sample programs ri^t into ypur pro- 
gramming window. (My Microsoft has it (My 
Microsoft could. And ife just one of the things youll 
leam about new Microsoft® QuickBASIC verskxi 45 
M IBM® PCs and compatibles. 

Another is the st^by-step tutcdal that actu- 
ally takes you throiMi every st^ of programming 
by working you throu^ a complete program. 

And QB Express— the interactive way to 
learn all about your programming environment in 
a matter of minutes— not hours. 

Microsoft QuickBASIC also comes with 
Easy Menus that let you develop programs with 


NtomdiCMckBASK: 


a minimum number of menu choicea (^ntext- 
sensitive Help for immediate help with error 
messa^ and variables by simply punching a key, 
(rdickingamouse. Andabuilt- 
in debugger that lets you see 
exactly \\tet your program is 
doing as itb doing it 

Best of aD, Microeoft Quick- 
BASIC is packrf with enoiMi 
power to handle whatever pi^ 
lems drove you to program- 
ming in the first place. Fact is, 
it traislates your prog^ into executable code at 
an incredible 150,{XX) lines per minute. 

Microsoft QuickBASIC version 45 If progr^ 
ming is the only way out, this is tbe easiest way in. 



K/Bcmsoft 

Making it all mate sense 


For more ntomMion caD (800) &4M261. Custnnen in (Canada, call (416) 673*7638. Outside North America, cal (206) 882*8661. 0 Copyright 1989 Microsoft (Corporation. AO rights reserved. Microsoft 
and the Mkrosoft logo are registered trademarks and Making it al make sense is a trademark of Microsoft (Corporation. IBM is a revered trademark of International Business Machines (Corporation. 


edited by 
Tony Rizzo 


SOLVING A PROGRAMMING 
PUZZLE ON PC MAGNET 

The following slightly edited conversation 
recently took place on PC MagNet’s Pro- 
gramming Forum, where a forum partici- 
pant posed a puzzle, and our assembly lan- 
guage programming wizard, Michael 
Meffoid, supplied several solutions, with 
each subsequent solution being more effi- 
cient than the preceding one. 


Fm: David Stafford (BORLAND) 

76666,2542 

To:AU 

Does anyone remember the neat trick to 
tell if a register has ONE and ONLY ONE 
bit set? No looping necessary. 

It's a very interesting problem and I 
think the programmers on this forum are 
the type who enjoy logic puzzles like this 
one. I spent quite some time trying to solve 
it and the answer didn’t pop into my head 
until I had almost given up. Once you dis- 
cover the answer it seems “obvious" and 
you wonder how stupid you could have 
been not to have seen it in the fu^t place! 

Fm: Miehael J, Mefford |PCMAG| 
72241,161 

To: David Stafford [BORLAND] 

mov bx,ax 
Bub bx,l 
jb no_one8 
and bx^ax 
jnz niore_than_one 

Otherwise only one bit. 

Fm: Neil Rubenking [PCMAG] 
72241,50 

To: Michael J. Mefford [PCMAG] 

How come that woiks?. Is it what David 
had in mind? 

Fm: James Curran 7226 1 ,655 
To: Neil Rubenking [PCMAG] 

The basic concept is that any binary num- 


Languages 


■ SOLVING A 
PROGRAMMING PUZZLE 
ON PC MAGNET: How 
you can determine if only 
one bit is set in a register. 

■ UTILiZE BASiC’S PLAY 
COMMAND: ExpioKing 
BASIC’s PLAY command 
could brighten 
someone’s day. 

■ GRAPHICS SCREEN 
DUMPS: Work with the 
Boriand Graphic Interface 
to get Turbo Pascal 
graphics screen dumps in 
any mode. 


ber with just one bit set produces a number 
with ail the lower bits set when 1 is sub- 
tracted (OOIOQO - 1 = 0001 1 1 , for exam- 
ple). ANDing these numbers together al- 
ways produces 0. A number with more 
than one bit set won’t work (010100 - 1 = 
010011. 010100 & 010011 = 010000). 
The only exception is a starting number of 
0, which also results in zero (00000 - 1 - 
I1111.00000 & mil = 00000). So, the 
Hrst test checks for zero, and then he does 
the AND, 

Fm: Michael J. Mefford [PCMAG] 

To: NeU Rubenking [PCMAG] 

Assume that AX has the value in question. 


mov bx,ax 
8Ub bx,l 
jb no_oneB 
and ax,bx 
jnz mor«_than_one 

Otherwise only one bit. 

The jump if carry after subtracting 1 
branches on the special case of a zero value 
in ax, no bits set. But it also sets up for the 
second test for one bit. If it gets past this 


zero test, then there has to be at least one 
bit set. If there is only one bit, then sub- 
tracting one clears that bit due to a borrow 
and sets all of the lower bits. The result of 
ANDing with the original value results in 
zero. If more than one bit is set, subtract- 
ing one does not clear the highest bit. 
Therefore ANDing with the original value 
does not result in zero. 

Now that I think about it, a slightly 
more efftcient solution would be 


mov bx,ax 
dec bx 

js not one bit 
and ax,bx 
jnz not one^bit 


Fm: David Stafford [BORLAND] 

To: Michael J. Mefford [PCMAG] 

Yes — that’s the idea. Now, can you figure 
out a way to eliminate the explicit test for 
zero? It can be done on the 8086. 

Fm: Michael J. Mefford [PCMAG] 

To: David Stafford [BORLAND] 


mov bx,ax 
dec bx 
or ax,8000h 
and ax,bx 
jz one_bit 

Fm: David Stafford [BORLAND] 

To: Michael J. Mefford [PCMAG] 

That doesn’t look right. What if ax is 
8000h? 

Fm: Michael J. Mefford [PCMAG] 

To: David Stafford [BORLAND] 


mov bx,ax 
dec bx 
or ax,B000h 
and aXfbx 
jz one_bit 


ax»8000h bx>? 
ax-8000h bx-8000h 

ax-8000h bx-7FFFh 
ax*8000h bx-7FFFh 
result a 2 
one bit *> TRUE 


Fm: David Stafford [BORLAND] 
To: Michael J. Mefford [PCMAG] 
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Sony! Yes, that works Tine. In fact, it is a 
better solution than the one I had in mind 
(it isn't machine dependent). 


— Edited by Tony Rizzo 

UTILIZE BASIC’S PLAY COMMAND 

If you would like to give your secretary or 
colleague a little surprise on his or her birth- 
day, the short program shown In Figure 1 
will play the Happy Birthday song. Simply 
place the commaiid BASIC BIRTHDAY in 
his AUTOEXEC.BAT file when the person 
In question is not looking and, when he 
boots up on his birthday, this program will 
play the cheery tune. It's sure to brighten 
his day! 

The BASIC language interpreter that 
comes with some computers is named 
GW-BASIC and, of course, in this case you 
should use that name in the batch file in- 
stead. 

Jose Da Rosa 

Seattle, Washington 

I |Ty PLAY is one of BASIC’s most un- 
jdn derused commands, perhaps be- 
iSOi cause it requires at least a minimal 
understanding of musical notes. This is un- 



Flgurt 1 : When this little BASIC program is run 
it will play "Happy Birthday." Place it in 
someone's AUTOEXEC file on that person's 
birthday. 

fortunate, because short tunes can do a lot 
to perk up an otherwise humdnun applica- 
tion. The PLAY command statements 


comprise a complete minilanguage that 
lets you control each note’s pitch and dura- 
tion, as well as the overall tempo. Perhaps 
your tune will inspire others to follow suit. 
One of my personal favorite PLAY tunes 
is the Ms. Packman theme: 

PLAY 

■oilllto2cdecl8dll 

ISefgelSdflieefge 

fgabmnl8>c<b>14c" 

— Ethan Winer 

GRAPHICS SCREEN DUMPS 

I frequently produce graphics with Bor- 
land's Turbo Pascal 4.0. Normally I prefer 


sending the results to a plotter; however, a 
plotter isn't always available. Instead, I 
have devised a simple procedure to dump 
the screen contents to an Epson or IBM 
printer. Although It may not be high quality, 
it is quick. 

The procedure SCRDMP in the pro- 
gram SCRNDUMP.PAS, shovm in Rgure 
2, takes each pixel from the screen and pro- 
duces a corresponding dot on the printed 
output. The heart of the routine is the Get- 
Pixel function in the GRAPH unit, which 
gives us access to the screen image re- 
gardless of the graphics adapter. You must, 
of course, be in graphics mode and be us- 
ing a supported graphics adapter. The im- 
age will vary in size depending on the 



Figure 2: The procedure SCRDMP uses the BGI file to print a screen dump of a graphics image 
regardless of which video adapter is in use. 
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The heart of the 
routine is the 
GetPixel function 
in the GRAPH unit, 
which gives us 
access to the 
screen image 
regardless of the 
graphics adapter. 


graphics adapter (the CGA Image has 
atx>ut half the pixels of the EGA Image). I’ve 
found the printed picture is suitable for use 
in a laboratory notebook. 

The program SCRNTEST, shown in 


Menus for WordPerfect 


The Perfect Addition 

If navigating the function key jungie of 
WordPerfect is more than you bargained 
for, iet us suggest The Perfect Addition. With 
The Perfect Addition, you'ii have easy 
access to WordPerfect commands from a 
pop-up, puii-down menu interface. 

Our just released version 3.0 offers the 
ultimate in power, customization, and ease 
of use. Seiect from preset basic or en- 
hanced menus, or modify them as desired. 
Add your own macros, remove or reiocate 
commands, or create your own menus from 
scratch. Then execute the command or 
macro of your choice using famiiiar puil- 
down menus, highlighters, and shortcut keys. 
Or, if you prefer, use your Microsoft Mouse 
or compatibie. Get more from WordPerfect 
versions 5.0 or 4.2 with The Perfect Addition. 
Ask your deaier or order direct today! 

Just $ 54.95 plus $4.00 per order shipping. 



The eosy to use pop-up menu for WordPerfect. Features include 
o repeat key. o pop-up reference window for commands and 
macros, shortcut keys for easy selection, and selectable hot keys. 


To order direct, coll toll free 

SOFTWARE 1 - 800 - 544-2049 

VISA/MosterCord/COO accepted 
Post Office Box 4104 • Salt Lake City. UT 84110 • (801) 5P6-0091 


WordPeifect s o re^stereo tiodamork of WordPeffecl CofpotoHon The Perfect AdcMon b o trocternarti of AppkxBe Software Mcroiott s o registered noderncrk of Mctoson Corporottoo 
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For A Fast 
DBMS 
Call RAIMA 
And Start 
Screaming. 

H db VISTA III n 

combines relational SJ| 
with network model database 
technology for building applica- 
tions that are so fast - 
they scream! 

Quickly develop faster applications... 

15 times faster retrieval than a relational 
DBMS alone!** db_VlSTA ni remains 
fast, even when application size and 
complexity increase. 

For greater programming flexibility, 
productivity, portability and high 
performance...Call for db_VlSTA 111 and 
start building applications that scream! 

1-800-db-RAIMA 

(That’s 1-800-327-2462) 

db_VISTA III is ihe choice of C programmers 
worldwide, including APH-E, ARCO, AT&T. EDS, 
Federal Express. Hewlett-Packard, IBM. NASA... 
db^VlSTA III Spedflcations: Single & Multi- 
user. Automatic recovery. Automatic referential 
integrity. Relational B-tree mdexing. Netw^k Data 
Model. Relational SQL query and report writer. 
Complete revisitm capability. PRO-C code 
generator. Complete C source code is available. 

No Royalties. 

Operating systems*: VMS,UNIX.BSD.QNX. 
SunOS.XENIX.MS-DOS.MAC.MS Windows. 
OS/2 compatible. 

Most C Compilers suppwted. 

LANs*: 3COM,Nove!l.BanyanAppleshare 

**CaU for the benchmarks. 

*CXher environmenis suppoftedicall for contpleie list 



db.VISTAnr'' 

Database Development System 


IflRAIMA” 

CO RPORATION 

lUhM CorpstatiM U4S I46lh PIm &£.. BeUrvue, WA 98007 USA 
(2Ml747.S57t Tdei. 6303018237 MCUW FAX: (3061747-1991 T«U( 
(2I4I23I-3I3I iMcrMkiMl Dittribvinn UJCc (0992)300919 ticnawy 
07127(5244 StritvlHKl: (01)7230410 FraMe (ll4(i092S2X Bcfwtet 
3U02IS9>46 8)4 Smdea: (013)124780 Italy; 043/3847 1 1 Svway:47 244 
8833 DMiMTi: (2)1187249 .Shlgyow 468 .3888 Aaalr^. (02)939 3122 
Japv: (03)473 74.32 Tiiwwi: (02)31 1 3277 Mnico: (83)37 33 <M 
BcmiB: (0l92)329T7nCalanhla S7I2I8 9243 S4I3I3 337) 

ChNr 36 2 696-I3UI VnwMy: 92 1937 CwthhcM: 1809)834 4069 
CcatnlAacrka. (306) 28 07 M CCapyngta RanuCorpamxai 1989 
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Figure 3: The program SCRNTEST demonstrates the screen-printing abilities of the SemDump Unit, 
shown in Figure 2. The qu^ity isn’t great, but it is quick. 


Figure 3, shows SCRDMP in action. The 
appropriate .BGI file must be available 
when the program is run. 

Thomas L. Bregante 

Union City, (Dalifomia 

I I T y With some of the new features 
! e n added in Turbo Pascal 5.0, your 
uffiui program can now search for the 
.BGI flies anywhere on your path. The 
function GraphPath, shown in Figure 4, 
returns the path to the .BGI files if it can 
find them. When its search fails, it asks the 


user for a pathname. To Incorporate 
GraphPath into the SCRNTEST program, 
add DOS to the USES clause, insert the 
GraphPath function in the code, and put 
“GraphPath" instead of a null siring in the 
InitGraph procedure. 

This particular demo works, but it’s 
possible that certain graphic images will 
not print for you. The problem is, in Ver- 
sions 4.0 and 5.0, the Printer Unit initial- 
izes the Lst device in “cooked” mode, 
meaning that it interprets control charac- 
ters. In particular, it Interprets character 
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XEROX 


Give 

your scanner 
thegutsto 

leadw^atit 

never could 
before. 


If your current scanner is from 
Datacopy, Dest, Hewlett-Packard 
or Microtek, Kurzweil can now give 
it something you’ve always wanted: 

The most fxjwerful text recognition 
available. 

Introducing DlSCOVER"Freedomrit’s a 
PC card and software that bring you Kurzweil’s 
exclusive Intelligent Character Recognition. 

Now you can go past the limits of OCR and 
capture the widest range of documents possible. 
Automatically read thousands of typtestyles 
and sizes, and tough “real world” formats like multiple 



columns, and text mixed with graphics. 
Get almost any document quickly and 
accurately into your word processing, 
spreadsheet or publishing program, ready 
to use. 

If you think your current scanning 
system can do a lot of work, wait till you 
try it with guts like this. For more 
information, call 1-800-821-2898. 

Copyri g ht 1989 by Xmn Imping S y tt etm. Inc. Kuncwll. DISCOVER ind 
F nrcdom are tndmurki of Xmt Imaging Syattma, Inc. All other pnxhict namea 
are tndonariu or roistered of their rr i prctive holdm. 

Kurzweil 

Xerox Imaging Systems, Inc. 
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'We had lots of 
informa 
computerized 


The IBM AS/400 midrange 
fomputer. I( brings your 
Pds together to bring your 
whole company togetlier. 


I’{!s are great for kee|)ing in- 
formation. but if they ’re keeping it 
from each other, tliats not so great. 

Instead, your PCs should work 
as partners, sharing information 


so that anyone who needs it ean 
easily get at it. So your peo[)le ean 
he partners, too. 

A gootl way to maki‘ tliat hap- 
pen is witli an IBM Applieatioti 
System/40().™ The AS/fOO is a mid- 
range computer tliat not only ties 
your PCs together, it lets }ou store 
information in a central place, 
which means you’re not just 


eonneeted. you're well-eonneeted. 
\ml well-oiganized. 

In fact, the AS/KM) isdesign- 
eil for handling lots of users, any- 
wlien* from a few to hundretls. 

\\ liat's more, the AS/lOO 
runs oyer ij.OOO ap))lieations that 
solve specific business problems. 
Retailers, manufacturers, 
distributors, service companies. 


*Source SerraSOOO Database ^ 1989 IBM Corporation iBMan(]400areregis1e(edtraOemarksarx]AcpiicationSystenV400andA^400aretra<)emaniscif@MCorp 








PCs, and they were loaded with 
tion. But just because you’re 
doesn’t mean you’re oi^anized!’ 






g()\cniineiU!>. just abuut ativone 
can fiiul powcrlul. proven AS/tOO 
software i reated to meet their 
sp<-eial needs. 

And the AS/K)() is an easv 
svsteni: to learn, to use and to pav 
for. ^ou can lease an A.S/lOO lor 
as little as $700 a month through 
the IBM (iredit (iorporation. 

All of which helps explain 


wh\ in a major sur\e\ of midrange 
system owners, the AS/f(l() users 
were the most satisfied! 

li) learn more, call us at 
1-800-365-1 IBM. 

The IBM \S/f00. As you get 
hig. it can help you he as oiganized. 
and as respon- — _ — 


\(iu were smal 


The AS/400 Model BIO is just 2 feet tall. 
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FIgura 4: Some of its new features enable Turbo Pascal 5.0 to search anywhere on your PATH to find 
the -BGI files that are needed. If the search fails, the user is asked for a pathname. 


26, the Ctrl-Z character, as indicating end 
of input. If your graphics image happens to 
generate a byte value of 26, your printer 
will stop printing the image, lliis problem 
was fixed in Turbo Pascal, Version 
5.5. — Neil J. Rubenking 

PRODUCTIVITY TIP 

Here’s a quirk. In Turbo Pascal, 
Version 3, you could enter ".5” or 
“100.” as floating-point numbers. Ver- 
sion 4 changed that, requiring at least one 
numeric character on each side of the deci- 
mal point: for example, "0.5" or 
“100.0”. Version 5 has returned to the re- 
laxed style of Version 3, and “.5” is again 
a valid numeric entry. 

SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We’ll pay you $50 or more 
for any lips we print, plus an extra $25 if 
you submit your letter on a disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages. PC Magazine. One 
Park Avenue, New York, NY 10016 or 
upload them to PC MagNet (to join, see 
the “By Modem” sidebar in the Utilities 
column). ■ 




I'Z'S works better whoi everyone 
works together. 

Now you can harness the power of Lotus* 1'2'3* 
throughout your work group, department, even your 
entire organization. 

(^Liberty* lets you create worksheet applications in 
l-2'3, and distribute “execute only" copies that other users 
simply can't alter. ©Liberty lets you lock in formulas, 
hide macros, ireeze labels and formats, and define input 
cells in your application exactly the way you want. ^ 
you’re guaranteed security, and consistent, reliable results 
from everyone that uses them. Even people with no 1-2-3 
training. In fact, they don’t even need a copy of 1-2-3 to 
run ©Liberty applications. So you’ll save money, too. 

©Liberty is perfect for group projects, electronic 

©l9WSa<iLiOgcSolMao»i«.hc,,OntftniiiH«fRotd. MM>chant.NHO)103<Utitnyi»itndHmito<So<cLo|icSolutioi».l(ic-ti3W«>dl-2-}iit m MtwdwidB»it» 'iL.i(«DFvt)ofaMaiG«pi UM 
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business forms, data collection 
and cor\solidation. And for 
controlling the integrity of all 
the 1-2-3 data you deal with. 

Get your whole team 
going in the same direction 
with ©Liberty. Call now foi 
complete informatiun. 

ScttLqgk: 

SOLUTIONS 
CaU 800-272-9900 

(603) 627-9900 in NH 
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RISC AND CISC PROCESSORS 

Motorola's annual report mentioned that It 
Is hard at work developing a RISC proces- 
sor that, by 1991 , will be able to run at 100 
million instructions per second! What ex- 
actly is the difference between RISC and 
processors such as the Intel 80386. and 
why are RISC processors so much faster? I 
thought that they were processors that had 
specific areas of applicability 

Sean Conway 

Cincinnati, Ohio 

j iT y Perhaps the first thing to do is to 
explain the basic difference be- 
uBlSi tween the two types of architec- 
tures. Processors such as the Intel 80386 
are known as CISC machines — complex 
instruction set computers. A CISC proces- 
sor supports a very large set of hard-wired 
instructions. Many of these instruc- 
tions — for example, the multiply 
instruction — are inherently difficult to 
hard-wire. They require a large number of 
transistors to implement and require a 
large number of ckxrk cycles to execute. 

Increasing CISC clock speeds will 
make CISC machines faster, but the real 
key to speed is the number of clock cycles 
a given instruction needs to complete its 
operation. Because CISC machines have 
complex, “ckx-'k-cycle-hungry” instruc- 
tions, they tend to be slow. 

RISC processors — reduced instmetion 
set computers — are just that, processors 
that have a smaller, simpler instruction set. 
You won’t find a hard-wired multiply in- 
struction on a RISC machine. Instructions 
such as multiply arc, instead, built up from 
much simpler instructions. In the case of 
the multiply instruction, for example, mul- 
tiple add instructions are executed in place 
of the multiply. 

A major goal of RISC machines is to re- 
duce the amount of time many of the sup- 
ported instructions take to decode and exe- 
cute — the ultimate target being one clock 
cycle per instruction. To accomplish this, 
RISC processors make heavy use of pipe- 
lining, where more than one instruction 


■ RISC AND CISC 
PROCESSORS: RISC 
processors offer several 
advantages over CISC 
but will probably remain 
in CISC’s shadow. 

■ PREVENTING STACK 
OVERFLOWS: DOS tries 
to protect your system 
from stack overflows. 
Sometimes, however, it 
needs a little help. Learn 
how to lend a hand. 

■ PARTITION SIZE 
DECIDES CLUSTER 
SIZE: Understand 
how DOS assigns 
cluster sizes to your hard 
disk partitions. 


executes in parallel. For example, as one 
instruction is being fetched, another is be- 
ing decoded, another is actually executing, 
and another may be storing data in an on- 
board register. This is simplifying it just a 
bit, but it is the basic operation behind 
RISC. An instruction may actually take 
four clock cycles to complete, but at the 
end of the four clock cycles, four instruc- 
tions will have completed their operation. 

It is important to understand that each 
phase a RISC instruction goes through 
(fetch, decode, execute, and store) takes 
one, and only one, clock cycle. CISC pro- 
cessors also make use of pipelining, but 
most instructions take more than one clock 
cycle for each phase the instruction goes 
tiuough. 

The relative simplicity of RISC ma- 
chines also makes it possible to have a 
much larger number of on-chip registers. 
Mote registers mean less dependence on 
accessing very slow memory, in turn mak- 
ing much higher clock speeds possible. 
The combination of higher clock speeds 


and more-efficient instructions makes 
RISC (rrocessors fast machines. 

Simplicity has the additional virtue of 
making it possible to move away from the 
CMOS technology of the 80386 and into 
the world of E(X (emitter coupled logic) 
and gallium arsenide. Already found in su- 
percomputers and larger machines, galli- 
um arsenide and ECL are undoubtedly the 
building blocks of tomorrow’s micropro- 
cessors — RISC technology promises to 
bring tomorrow a step closer. 

Some experts, however, seem to feel 
that RISC technology has already had its 
day in the sun. Many point to Intel’s 80486 
CISC processor, which sports many 
RISC-like features. The number of cycles 
per instruction, for example, has been re- 
duced to roughly two. On-board caching 
and pipelining have also been significantly 
improved. With the enormous number of 
386/486 processors (not to mention the 
80386, which Intel is hard at work on) ex- 
pected to reach the market over the next 3 
years, many people find it hard to believe 
that RISC technology will gain much of a 
foothold, except, as you suggest, in spe- 
cialized applications. 

The more likely scenario, though, is 
that we will begin to see RISC and CISC 
processors working together on the same 
motherboard. The Intel 860 (Intel’s own 
RISC processor) may very well find itself 
serving as a vety-high-sp^ graphics co- 
processor alongside a 486 or 386 serving 
as a general system CPU. Either way, we 
can certainly look forward to some very 
exciting developments just down the 
toad. — Tony Rizzo 

PREVENTING STACK 
OVERFLOWS 

A game program I recently purchased con- 
sistently crashed my machine with the 
message 

*lnternal stack error - system 

halted* 

I added the line STACKS=12,128 to my 
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RETAILERS; 


DEAL YOURSELF IN 



GET A FUU HOUSE OF 
CUSTOMERS-STOCK 
THE ZIFF-DAVIS 
COMPUTER UNE 

You're playing a winning hand 
when you carry the Ziff-Davis 
line of computer magazines; PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 

Here's your chance to build traf- 
fic. Establish your store as a full- 
service center. And best of all, 
boost sales of your inventory, 
while earning additional profits. 

Plus — we make it eosy for you to 
get the maximum profit from our 
Mne. You get guaranteed profits 
of up to 40% off the cover price 
of each magazine. Free in-store 
sales aids. A toll-free HELP line. 
And much, much morel 
So follow the leader to big 
profitsi To stock the magazines 
that move your stock, call 

1 - 800 - 435-5003 

Or write: Frank Manziano, 

Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 

5th Floor, New York, NY 10016. 


Tutor 


CONFIG.SYS file and managed to get the 
program to run longer without crashing. I 
modified the line to read STACKS=24,1 28, 
and it ran tine thereafter. What exactly does 
STACKS do, and what is it atxxjt this partic- 
ular program that crashes my system when 
a sufficient number of stacks is not avail- 
able? 

John A. Pollack 

Malone, New York 

riTll Beginning with Version 3.2, DOS 
attempts to protect the system it is 
running on from stack overflows 
that result from nested hardware inter- 
rupts. It does this by intercepting interrupts 
02h, 08 to OEh, 70h, and 72 to 77h and as- 
signing each of them its own stack space. 
By default, DOS sets aside nine stacks, 
each 128 bytes in length. Under certain 
rare circumstances, and given the right 
kind of hardware, it becomes possible for 
the number of interrupts arriving at the 
8259A interrupt controller within a given 
time period to be high enough so that they 
exce^ the capacity of the default stack 
pool. When this happens, DOS halts the 
system and displays the “*lnteraal stack 
error*” message. 

STACKS is the method provided by 
DOS to give you a means of adjusting the 
size of the stack pool. The first number fol- 
lowing STACKS= is the number of stacks 
to be allocated; the count can range from 8 
to 64. The second number is the size of 
each stack, which can range anywhere 
from 32 to 512 bytes. 

Hardware-related stack problems 
brought on by software are rare. I’d guess 
that perhaps your game program disables 
interrupts at some point and leaves them 
disablol long enough for a number of in- 
terrupts to stack up. Another possibility is 
that the program increases the frequency of 
the timer interrupt — something game pro- 
grams often do— thereby increasing the 
load on the internal stack harxller. — 
Prosise 

PARTITION SIZE DECIDES 
CLUSTER SIZE 

I recently partitioned an 80MB Seagate 
hard disk into three logical drives containing 
32, 32, atxf 13MB each. I’m puzzled by the 
cluster sizes. The two 32MB partitions have 
2K duster sizes, while the smaller part- 
ition— 4he one with only 1 3MB— has a clus- 


ter size of 4K. Did something go wrong dur- 
ing formatting? Is there a way to reduce the 
cluster size from 4K to 2K? 

Stephen M. Smith 

Waterloo, Ontario 

Canada 

I |Ty Nothing went wrong during your 
■jjjin formatting; DOS simply went 
fiSS ahead and picked a cluster size for 
you based on the size of each of your parti- 
tions. 

When you format a disk under DOS 3.0 
or later, DOS chooses between 12- and 16- 
bit file allocation table entries. This choice 
depends entirely on the size of the partition 
being formatted. Partitions less than ap- 
proximately 16MB in size are formatted 
using 12-bit FATs and are automatically 
assigned 4K cluster sizes. Larger partitions 
are formatted with 16-bit FATs and are as- 
signed 2K cluster sizes, resulting in a max- 
imum capacity of 32MB. 

The drawback of using a large cluster 
size is that it results in inefficient use of 
disk space if you store a lot of small files on 
your hard disk. A cluster is the smallest 
unit of disk space DOS will allocate to a 
file; a small file, even one only a few bytes 
in length, will always, at the very least, 
consume an entire cluster. In the most ex- 
treme case, where every file in a partition 
is less than 2K in length, a partition with 
4K clusters would hold only half as many 
files as a partition of equal capacity with 
2K clusters. In practice, however, the 
presence of large files tends to balance 
things out. 

Unfortunately, you can’t decide which 
size is more appropriate — cluster size isn’t 
a user-selectable option. DOS makes the 
determination of what cluster size to use 
during formatting and doesn’t give you a 
way to change it — either through the com- 
mand line switches that accompany the 
FORMAT command or by any other ex- 
ternal mechanism . — Jeff Prosise 

ASK THE TUTOR 

The PC Tutor solves practical problems, 
explains points of general interest about 
using your hardware and software mote 
productively, and answers basic questions 
about DOS and systems in general. To see 
your questions answered here, drop a line 
to Tutor, PC Magazine. One Park Ave- 
nue, New York, NY 10016, or upload 
them to PC MagNet (see the “By Mo- 
dem” sidebar in the Utilities column). 
We’re sorry, but we cannot answer ques- 
tions personally. ■ 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order; 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company off er 
technical assistance? 

• Is there a service facility? 

• Are manufacturers warran- 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac- 
curately as you can what 
merchandise you want in- 
cluding brand name, model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised. 

• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in- 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association. Inc. 



© Direct Markefing Association, Inc. 1988 



Leprecard Hard Disk Cards 


• 4M'scan width. 400 dpi resokrtion 

• 32 grey scales. 

.8" per second speed 

• Canes with short - 

sfc>r controller 

• Use with Hercules 

CGA. EGA. & VGA displays 

• Includes HALO Desktop ^ 
Publi^ing Editor software 

• 3000+ Model now available. 

• Optional OCR Software available 


Modeie mmiebie for BM PC/XT endoor^ 
palibles ATs end compatibles as wei as the 
TAMIY 1000/A/SC/rX/TL/SL 

FREE SOFTWARE including TM.E TWO. the 
backup utHity PC MAGAZINE named “Edstors 
Choice" in 1986 8 1967. Also included are 
Menus Otrect and LEPRECACHEsottware 
from Mufttsoft. 


{Jumbo Tape Backup 




:msim • BO Megabytes per tape 

• CopnectstotomdakcontreMer 

• Ibas nobsey atanded OC-40 tormtf 

• per minuto n AFs, tMB 
minule in PC/XTs 
External chassis S99 option 

• NoyeA 3COM & SCO Xeim 
CompabUe 

• DCSOOOCanrtdges 
S20ea^lorS1l0 

• t20Me extra length tapes avaieble 


TaHfJwo 
^ I 


Calcul^or Heyboard 


3.5" Floppy Hits } 


r20F kitemelforPC/XT/Ar. S99 

• Regu^ DOS or optional St 5 driver 

1.44MeinfmalforATonly $109 

• tnckidee drivef aoltwara. 

1.44MB Internal for PC/XT. $199 

• Floppy ControWer i cables with 500,000 
bi/aeoond data Iranaler rMe Stsiporta 2 drives 
fnslanf Laptop S PS/2 cpmpatibriity. All kks 
include bracket to mount in 5M' drhe toy. 
black S gt^ Nee plates and mounHnp rails 
144MB XT kits include raplacemenl floppy 
controller that dpuMaa the data transfer rate. 


35- ExtemM Floppy Drivs $279 

The external high densSy 1.44MB floppy 
drive for PC/XT computers Is the 
easy wey to transfer PS/2 data between 
systems It includes a raplacemenl 
high speed controller, cables and manual. ^ 

FREE: TakeTWo. the floppy backup utility 1 
PC MAGAZINE names as thetr Editor's ' 
Choice. Now you have a fast, affordable 
backup solution ittal brings you media 
compatibJity with the latest IBM PS/2 systems. 


t AT Disks' 


286 and 386 Computers 


• ^Seagate Drive with ibm at rails s 
cables 

• OnTtack large drive software 

• Formats. Parlitioned & Tested 


HH 57251 40ms 
HH ST251-1 JOms 
HH ST277R 40ms 
FH ST4096 28ms 


MFM 46MB $339 

MFM 42MB $369 
RU 65MB S449 
MFM BOMB $599 


standard, upgradable to 4 MB on system board 

Our 386 MIcronics motherboard ba s ed ayttema Oder 18S 20 MHz pa^ 
cessors and 1 MB RAM sfandard upgradable fo 8 MB A 64K static column 
RAM cache operahng at 35 nenoaeconds mure maximum performance 
And don't forget that when you buy from Shamrock you get 

^ a 1 year warranty, tree shtppino 

and 30 day money back f SCSIDRIVES PRK 

-- guarantee. Seeaate ST22SN 


ST22SN 525- 
Srt38N 35' 

STISTN 35- 
ST277N S.25' 

ST296N 525’ 
for Combiralien SCSI HatdFleppy CotWoaw aOd $40 


49MB 


(^Seagate 


828 Via Alondra, Dept. P 
CamanVib, CA 93010 




TOLL FREE 
800-722-AT-XT 
Caltfomta 
(805) 373-7847 
FAX 

(805) 379-9345 


30MB KIT 9299 iSaagaia STgaei 

• 32 7hmSStT)ariee+tm^14B mMB 

40MB KTT SA39 (SaagmS12St-1) 

• 42 7MB/?emc/Kwr-Hsight/ r f tMRi 

65MB KIT $499 ,Saagal,ST 2 rm, 

• 6SSMe/2Smav»aa.Heighl/l 1 wan 


mm 


rVMWMdS tormawd 
urtBTfmm o/eirat short sloi oonfroSer 
30-paga nMaUaon gwda a rataranca 
manual 

Cablea. mounitng screws, fui S 
hak-harghi face plalaa 

FREE' TMaTVw high speed backup a 

so/twere. PC MAGAZINE -EdilorsChace' 
FREE' LepreCeche aoftwara by Muttiaoft 
t-tber warranty. 300ey Money Back Guwwiee 
Optional ISO Wait. UL/FCC approved power 
Supply lot IBM PC'S S& 


S' Seagate S249 

Matched Pair Kits 4omb $349 

• Seagate Drive 8 Matched Controffsr 

• t -year factory warranty 

• 1 5% fester throughput than ST25 1 time 


No extra for Vi$a/Masler/Dtaeover I AMEX add 3%). 
Prices irxSuda UPS surfeca shipping. 

Federal Express shipping mat S1.S0 per pound. 

30 Day money back guarantee. 

Corporate 8 institutional P.O. 's accepted 


IKCQ 184 ON READER SERVICE CARD 


' COMPUTER TYPE 

2IUB 

40MS 

32MB 

■tOAtS 

49MB 

40MS 

65MB \ 
I6MS 

aarr PC/XT 

S?99 

$309 

UTS 

S5S9 

.^ISBfT PC/AT 

N/A 

S379 

S649 

SS39 

J 

MKSH penFomnANce 

scsiotuvts 

V 

2tMB 

40MS 

32MB 

4PMS 

49MB 

40MS 

aoMBN 

^MS 

S349 

$379 

$399 

seee , 


' SCSI DRIVES 

PRICE 

vmEO OPTIONS 

PRICE 

Seagate ST22SN 
20 meg 65 ms 

$299 

Monographes 
Cards Monrtor 

$139 

Seagate STisTN 

$379 

VGA Card 8 800x600 

Seagate ST277N 

Multiscan Monitor 


65 mag 40 ms 


1 6 Brt High Speed 


Seagate Sr.?96tV 
80 meg 28 ms 

$519 

VGACardS 

MullisyrK2A 

$899 










LAPTOPS 



714 - 373-2006 



•k FREE -k 


SHIPMENT 


hPRBP^ID orcfeirs with UPS Grounof 

fo 48 contiguous states. Allow 2/3 weeks lor per- 
sonal 8 cwnpany checks. Cashier check orders 
shipped immediately. 


FOREIGN ORDERS 
WELCOME 


MITSUBISHI 

MP286L; 2 Floppy. 
MP286L: 20MB . 
MP2e6L: 40M8 . 

NEC 

Ultralight 2MB 
ProSpMd 286: 20MB 
Prospead 286: 40MB 
ProSpMd 386: 40MB . 

SHARP 

PC 4602: 2 Floppy 
PC 4641: 20MB 
PC 5541: 386/40MB 
PC 7241: 286/40MB 

ZENITH 

Suparspori 2 
Suparapoit 20 
Supwaport 286: 20MB 
Supersport 286: 40MB 
Turtosport 366/40 


1965 

2289 

2785 


2279 

3039 

3388 

43K 


1435 

2285 

3589 


1485 
. 2285 
. 2939 
3378 
. CALL 


TOSHIBA 

TIOOO 625 

With 768K Card 879 

TllOOF 1289 

T1200FB 1375 

T1200H 1785 

T1200HB 1885 

T1600/20MB 3089 

T1600/40MB CALL 

T3100E 2555 

T3200 3279 

T5100/40MB 4089 

T5100/100MB 4699 

T5200/40MB 4785 

T5200/100MB 5289 


LAPTOP ACCESSORIES 

AC Adapter: T1000/Tl100-f 69 

110/220 Dual Voltage 99 

AC Adapter: T1 200/ T1 800 99/129 

AC/Auto Adapter with Battery: Specify: 

T3100, T3200, T5100, TS200 349 

Auto Adapter T1000/1 too -f 69 

Battery Charger T1200/T1600 249 

Battery Pack: T1200/T1600 79/109 

Carry Cases: T1000/T1200 59/79 

Other Models 99 


Carry Case w/shoulder strap, 
extra pockets for SW. manuals, portable 

printer, etc. Specify modef 149 

Leather Case by Toshiba: Specify for 

T3100. 3200, 5100 or 5200 275 

Expansion Chasis w/ interface card 

Specify Toshiba model 999 

Expanskm Slot (1): WonUnder 279 

WonUnder D: 2 slots 379 

Floppy 5.25" External: 3eOK/1.2MB 299/349 


259 

590 

999 


VAM810M: 

TIOOO: 766K Card 
T1200: 1MB 
T1600: 2MB 
T3100E:2MB 

T3120: 1M8/2MB 599/999 

T3200: 3M8 1299 

T5100: 2MB 999 

TS200: 2MB 869 


Specify Laptop model 

Megahertz 1200/2400 169/199 

Megahertz 2400 MNP Level 5 329 

NEC 2400 369 

Toshiba 2400 

World Port Pocket Modems: 

1200 with AC Adapter 

2400 without Carbon Copy . 

2400 Ext W/Carbon Copy-f 

Ext Modem Cable lor Toshiba 

Numeric Keypad: T1000/12/ie/3l00 

Ethernet C^ for Toshiba 

Battery Watch 

Laplink 01: Serial 6 Parallel 


499 


• PRICE WAR • GALL US L^A-S^T with your best quotes • 


★ MONTHLV SPECIALS ★ 


PnEPNOBTCfCCXORY 
TOSTVMKB) IV NOVOaei It. im 


TOSHIBA TIOOO with 76$K 
card and DESIQNBP Carry Case 999 


TOSHIBA 341SL w/stand 485 
NBC P1200 w/stand 319 


M1T8UBUH1 1371 Multi 
Scan Monitor with Tilt 8 Ssrteel 

Base 349 

SHABP FAX Z20 629 

PANASONIC KXP'1124 
w/stand 375 


ir 


0 MONITORS 

w MITSUBISHI Diamond Scan 1371 . 389 

Diamond Scan 1381 519 

Diamor>d Scan Till & Swivel .20 

NEC 2A Super VGA 499 

Multisync 3D . 639 

'7 MultiSync Plus 899 

Multisync 4D / 5D CALL 

PACKARD BELL Multisync 8530 399 

-- SONY VGA 1320 499 

'.. SONY MultiScan 1304 . 689 

ZENITH ZCM-1490 Rat Screen 829 


DISPLAY CARDS 

ATI VGA Wonder 256K/512K 265/319 

GENOA Super EGA HIRes-f (4880-9) .169 

With Gem Graph Software 199 

PARADISE VGA Plus 229 

Psradise VGA Pius 16 245 

Paradise VGA Professional 369 

VIDEO-7 Vega VGA 225 

FastWrite VGA 345 

Vega V-RAM VGA (2S6K) 379 


339 


PRINTERS 

V DtCOMX 150 PLUS Par w/3' cable 

NEC P2200 Parallel 329 

K 5200/5300 499/659 

Color KH for 5200/5300 109 

A Cut Sheet Feed 5200/5300 169/ 199 

PANASONIC 1180/1191 199/226 

^ KXP 1124 329 

KXP 4450 Laser CALL 

TOSHIBA 301/311 339/389 

-- 321SL/341SL 459/529 

1 KENSmOTON Printer Stand . . 20 

•7' With Printer 10 


MODEMS/MOUSE, ETC. 

ATI 2400 ETC Int w/sw 169 

ATI 2400 ETC External 199 

HAYES 1200 Int w/Smartcom U 249 

ZOOM 2400 Internal w/sw 109 

2400 External 119 

LOGITECH Bus Mouse 59 

HiRez Bus Mouse 69 

MICROSOFT Mouse: Ser 109 


lM*IVt factory sealed boxes with 

ATS A CfA. manual 6 factory warranty. 


8087: 5/8 MHz 95/135 

80287: 6/10 MHz 209/235 

80387: 16/20/^ MHz 349/399/509 

80C287-A CALL 


DUVES cr BACKUP 


^ TOSHIBA 3.5" internal w/ universal 
'J' mounting kit: 720K/1.44M6 .99/109 

FLOPPY 5.25" External tor Laptops 

!;:! 380K/1.2MB 299/349 

O- PLUS HARD CARO 20/40 MB 489/629 


SEAGATE: Pretested & formatted, with 
controller, cables, manual 6 mounting kM. 
30MB for PC/XT 2 


SHARP WIZARD 

Hand Held Electronic Organizer 


SOFTWARE BONANZA 

BATTERY WATCH Ver 1.0 • 3.5" 39 

BITCOMM 3 Ver 3.5 • 5.25" 25 

BORLAND Sidekick: Specify 5.25 or 3.5 . 29 
CARBON COPY Plus Ver 5.1 - 5.25" 99 

EMY by MicroPro Ver 1.5 • 3.5" 38 

OEM OR/^ 5.25" 39 

LAPUNK Ul: Serial & Parallel 99 

LOOl Paint/LOOl Cadd 15/35 

LOGITECH Publisher 35 

LOTUS Metro 3.5" Ver 1.0 25 

PC PAINT Plus • 5.25" 25 


• FAX • ATTACK • 


COMPLETE PC 

Fax Board 9600 449 

Complete Communicator: Modem. Fax 
A Answering Machine 669 


QUADRAM 


JT Fax Board 4800 199 

JT Fax Board 9600 489 

JT Fax Portable 4800 319 

JT PRO 96 Modem & Fax Board CALL 



WORLD PORT 249S 

Ponabie Fax /Data Modem 449 


CANON 

CAINM Fax 8 
CAJiOM Fax 15 . 
CAMOMFax20 
CAMOM Fax 25 


769 

CALL 


EPSON 

BPBON F1000 
BTBOM F2000 
KPBOM F3000 


1149 


MURATA 

MURATAM900 619 

MURATA 1200 519 

MURATA 1600 669 


PANAFAX 

BANAFAR UF-13S 699 

PAMATAZ UF-140 899 

PAMAPAZ UF-14S 619 

PAMAPAZ UF-t50 959 

PAMAPAZ UF-15S 929 

PAMAPAZ UF-250 CALL 

PAMAPAZ UF-260 1449 


PANASONIC 

PAMABONK KXF 80 CALL 

; KXF 100 755 

I KXF 120 879 

PAMAfOMK KXF 220 CALL 


RICOH 

: RF 850 645 

: RF 900 775 

: RF 920 CALL 


SHARP 

' FO-220 649 

-FO-300 729 

' FO-330 919 

' FO-510 CAa 

’ FO-550 CAa 

’ FO-700 CAa 

•HARP FOSOO CAa 

' UX-110 619 

’ UX-tSO 669 

'UX-360 1049 

' GX-OSOO CAa 


TOSHIBA 


3300 

3600 

3700 


719 

859 

979 


Pflft RIGH Add apeclal hartdiing charga of $30 per order. Air shipment add 10% 
m Items/countriet may be more. /Ml credit card orders 

ORDItRB I add 5% to amount owed. FAX: 714-801-2384 


POUCT: Prices 8 aveilebility subject to chartge. Add 3% (Min. $5) tor COD, MC/VIS/L and 
5% for Amex. AN saies firtal. Not resporwibie for compatibility. Refused / returned shipments 
subject to 20% charge (Min. $50). FOREIGN » ORDERS ■ WELCOME 


UU^TOPS PLUS 6932 Westminster Avenue, Unit 194 • Westminster, California 92683 


PLEASE REFER TO AD# PC 801 






MicroWay is your best source for the 
software and hardware you need to get true 32- 
bit performance from your 386. Our NDP C 
compiler takes the original C concept of writing 
tower level code with a higher level language 
to the limit by providing an inline assembly 
language Interface that lets the programmer 
specify which register is used to store a vari- 
able. This feature makes it possible to use ports 
or perform interrupts or block moves inline, 
instead of through calls. The use of register 
aliased variables to control hardware reduces 
the size of criticai code sequences ^ a factor 
of 3 to 1 0 and keeps the 386’s pipelines full by 
eliminating costly calls. If you are interfacing 
DOS or the ROM BIOS, or writing graphics 
routines, a device driver, operating system ker- 
nel, or an embedded application, you owe it to 
yourself to try NDP C-3^. 


386 Compilers and Tools 


NDP Fortran-386"*. NDPC-386"*. and NOP 
Pa8cat-386"* compilers generate globally op- 
timized, mainframe quality code that runs on 
the 386 or 486 in protected mode under UNIX. 
XENIX or Phar Lap extended DOS. The com- 
pilers address 4 gigabytes of memory while 
supporting the 80287, 80387 and Weitek 
coprocessors. They all come with a library of 
over 70 device-independent graphics, toy- 
board and sound routines. Applications can mix 
code from all three compilers and assembly 
language. The DOS versions allow the user to 
write his own numeric error handlers and inter- 
face 386 real mode programs from protected 
mode. The VM versions use Phar Lap's Virtual 
Memory Manager to run programs which ex- 
ceed the size of your system memory. NDP 
Fortran-386 is a full FORTRAN 77 with 
FORTRAN 66, BSD 4 2. DOD and VMS exten- 
sions. NDP C-386 is a full K&R C with both MS 
and ANSI extensiorts. It is 100% compatible 
with UNIX C and is substantially faster than the 
C which comes wilth UNIX. NDP Pascal-386 is 
a full ANSI/IEEE Pascal, with extensions from 
C and BSD 4.2 Pascal. 

DOS versions (require Phar Lap Tools) . $595 

VM version (requires VMM) $695 

UNIX/XENIX versions $795 

Phar Lap Dev^opment Tools $495 

Phar Lap Memory Manager (VMM) . . .$295 
NDPWindowa’** — 80 functions which create, 
store, and recall menus and windows. Works 
with NDP C and drives all popular graphics 

adapters Library: $1 25. C Source: $250 

NDP HOOPS"* — An NDP port of Ithaca 
Software’s HOOPS, this 3D object-oriented 
graphics library, callable from NDP C. makes it 
possible to develop full-featured 386 CAD 

packages and front ends $575 

NDP Plot"* — Calcomp compatible plot pack- 
age. callable from NDP Fortran. Includes 
drivers for popular plotters and printers. Works 

with MD A. CGA, EGA and VGA $325 

NDP/FFT"* — The fastest running FFTs on a 
PC! 40 hand-coded routines that hande 1 and 
2 dimensional data arrays. Includes an in core 
solver that spills to disk for arrays too large to 
fit in memory. 

8088/87/286/287/386/387 version $250 

Protected mode NDP version $250 


Micro 


Our Uasrw Roport: 

MUt Capsimoits of Ithaca Software in Ithaca. 

NY, developer of HOOPS, the highly 
regarded 3D. object-oriented graphics library. 

reports. ported a huge library — well 

over 100.000 lines — wittwut a hitch, in less 
than a <^! NDP C-366 was toe fastest 30$ 
compiler we used... We also liked the 
enormous arNantage it offers through its 
support of the Weitek coprocessor. ” 


Fred Ziegler ofAspenTech in Cambridge. 
Mass, reports. 'I ported 900,000 lines of 
FORTRAN source in two weeks without a 
single problem!' Asi^nTech's Chemical 
Modeling System is in use on mainframes 
worldwide and is probably the largest applica- 
tion to ever run on an Intel processor. 
Please call (508) 746-7341 for more Information. 


NEW! C++ 


NDP is a MicroWay port of the UNIX C++ 
preprocessor version 1 .2. It runs in protected 
mode on DOS. UNIX or XENIX, and is ideal for 
writing numerics and graphics applications. 
The product comes with an example of how to 
support complex numbers in C++ $495 


Parallel Processing 


VIdeoputer"* — The highest performance 
graphics card on the market. Uses a TdOO and 
Tl 34010 in conjunction with an 80 MHz Brook- 

Tree DAC With one meg $4495 

Monoputer"^ Includes one T800 and up to 
16 meg of RAM for parallel code development. 
The four MWhetstones T800 makes this the 
ideal FORTRAN engine for cost-effective 
execution of your mainframe programs. $1295 

Quadputer"* — This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Qu^puters can be linked together to 
build networks of up to 1 00 or more transputers 
providing mainframe power from $1995 

Transputer Compilers and Applications 

These parallel languages are deigned for use 
with eitoer a Monoputer or Quadputer. 

Logical Systems Parallel C $595 

3L Parallel C. FORTRAN, or Pascal . $895 
ParaSoft EXPRESS Package; — Includes 
transputer communications libraries. C source 
level debugger and system Performance 

Monitor $1500 

COSMOS/M — Finite element analysis. 
Comes bundled with a Quadputer. Performs at 

near supercomputer speeds from $5995 

T800/NAG"* — Features a library of 268 en- 
gineering and scientific numerical algorithms. 
Callable from 3L Fortran $2750 


NDP to HALO ’88 Graphics Interface — Lets 
you call HALO '88 from NDP compilers . . . $1 00 

387BASIC"* — Our 16-bit MS compatible 
compiler introduces numeric register variaUes 
to p roduce the fastest njnning 80x87 code on 
the market $99 


NDP C is also the languaM of choice if you 
are combining C with FORTF^N or Pascal, are 
planning to use any one of four coprocessors 
that run with the 80386, or require the highest 
globally optimized code attainable. MicroWay’s 
C. FORTRAN and Pascal compilers come with 
a 70 function, device-independent graphics 
library that automatically supports 
Monochrome. Hercules. CGA. EGA, and VGA 
adapters and makes it easy to Interface 
memory-mapped periF^erals such as digitizers 
or serial devices such as mice. We make it 
possible for you to write your own numeric 
exertion handler and include examples writ- 
ten in C. FORTRAN and Pascal. Finally, our C 
is not only one of the easiest to use. but sup- 
ports two dialects: ANSI and UNIX. In fact, our 
UNIX implementation is so close to the stand- 
ard. that our best customer has become AT&T! 


386 Your AT 


386/387Turbo-A'F** — This board plugs into 
the 80286 socket, allowing your IBM AT to run 
32-bit protected mode code written for the 
80386. Includes an 80387 socket. The most 
cost-effective AT upgrade! 

386/387Turbo- AT 16MHz $495 

386/387Turbo-AT 25 MHz $695 


Weitek-Based Coprocessor Boards 


mWl167"*arKf mW3167"* coprocessor 
boards are built at MicroWay using Weitek 
components. Each includes an 80387 socket. 

mW1167-16 $895 

mWl167-20 $1095 

mWl167Mlcrochannel-16/20 ..from $995 
mW3167 Mlcrochannel-25/33 . . . from $1795 

3167-20 $995 

3167-25 $1295 

3167-33 $1695 

mW3l67/80367 Board $150 


Intel Coprocessors and RAM 


All coprocessors include our STTest program. 

8087 $84 8087-2 $120 

$220 
$310 
$500 
$280 
$350 


80287-10 ... 
80387-16SX . 
80387-25 . . . 


80287-8 ...$195 
80387-16 . . $350 
80387-20 . $400 

80C287A (CMOS) 

287Turbo-12(forAT compatibles) . 
RAMpak™ - one meg 32-bit memory module 

for Compaq 386 20/25 $395 

RAMpak™- four meg module $1495 

Please call for our 100 and 80 ns RAM prices 


Multi-User Accelerators 


MicroWay's AT8"* and AT16™ Intelligent 
serial controllers run 8 to 16 terminals under 
UNIX or XENIX without bogging down your AT. 
80386 or PS/2. ATS: $695 AT16:$1295 


12 MHz PC Accelerators 


SuperCACHE-286 12MHz $399 

FastCACHE-288 12 MHz $299 

FaatCACHE-286 9 MHz $199 


NUMERICS HOTLINE 
(508) 746-7341 


Wor/d Leader in PC Numerics 

Corporate Headquarters: P.O. Box 79, Kingston. MA 02364 USA (508) 746-7341 
32 High St., Kingston-Upon-Thames, U.K.. 01-541-5466 
USA FAX 508-746-4678 Italy 02-74.90.749 Holland 40 836455 Germany 069-75-2023 


ORCLE m ON READER SERVICE CARD 















LAPTOP COMPUTERS 

SPECIAL PRICING ON ALL LAPTOPS 

TOSHIBA ...ALL MODELS SPECIAL 

NEC PROSPEED 286/3S6 SPECIAL 

NEC ULTRALITE 1 MB/2MB SPECIAL 

COMPAQ ...SLT28620MB/40MB SPECIAL 

ZENITH SUPERSPORT 20MB/40MB SPECIAL 

COMPUTERS 

COMPAQ ...286e ALL MODELS CALL 

COMPAQ ...386e ALL MODELS CALL 

COMPAQ ...386s ALL MODELS CALL 

AST PREMIUM 286 ALL MODELS CALL 

AST PREMIUM 386 ALL MODELS CALL 

AST PREMIUM 386/33MHZ CALL 

WYSE TERMINALS 30/50/60 284/364/289 

PACKARD BELL ALL MODELS CALL 

EVEREX ....286/20MHZ1/2/4MB RAM CALL 

EVEREX ....386/25MHZ1/2/4MBRAM CALL 

ALL EVEREX STEP COMPUTERS INCLUDE NATIONWIDE 
1-YEAR ON-SITE SERVICE CONTRACT 

DISC DRIVES/TAPE BACKUP 

SEAGATE ... ST238R 30meg kit 269 

SEAGATE ...ST251-0 40meg 40ms 319 

SEAGATE ... ST25M 40meg 28ms 336 

SEAGATE ... ST4096 80meg 28ms CALL 

TOSHIBA ... 1 .44MB/720K 3.5‘ FLOPPY CALL 

MOUNTAIN 40megint/ext 369/CALL 

ARCHIVE ...40/60/150MB INT/EXT CALL 

MATH CO-PROCESSORS 

INTEL 80287-8 . 

INTEL 80287-10 

INTEL 80387-16 

INTEL 80387-20 

INHL 80387-25 

FAX MACHINES 

MURATA-CANON-PANASONIC-SHARP CALL 


224 

355 

386 

495 




sfliMmEsr 

■AHoniiiputer 

WwORKS 

QUAUn SERVICE A WMIUllTEa lOVEST PMCMI 

\ / 


PRINTERS 

PANASONIC 

KXP11B0 179 

KXP1595 

....438 

KXP1191 

..229 

KXP1524 

..CALL 

iapiiZ4 

..319 

KXP44S0Laier 

..1369 

NEC 

P2200 

..322 

P5300 

....669 

P5200 

..504 

LC890 Laser .. 

..3079 

OKIDATA 

182 Turbo 

..225 

380 

"NEW" 

320 

..329 

390/391 463/634 

321 

..463 

393/393C 

..CALL 

STAR 

NX1000 

..169 

NX2400 

....289 

NX1000Rainbow229 

XB2415 

....589 

EPSON 

FX-850 

.CALL 

LQ-850 

..CALL 

FX-1050 

.CALL 

10-1050 

..CALL 

LQ-510 

.CALL 

LQ-2550 

..CALL 

HEWLETT PACKARD 


DESKJET^ 

...689 

LASERJET II ... 

..1674 

PAINJET 

.1039 

LASERJET IID . 

..2789 

DICOMX 150P 

..299 

nCOMX 150+ 

....315 


/• 

MONITORS 



NEC 



MULTISYNC GSW 

.14' mono 

229 

MULTISYNC IIA .. 

.14- 800x600 

489 

MULTISYNC 30 .. 

.14-1024x768 

649 

MULTISYNC plus 

.15-960x720 

879 

MULTISYNC XL .. 

.9*1024x768 

2045 

PACKARD BELL 



PB1472 

.14- Rat Monochrome ...109 

PB1439EG 

.14- EGA 640x350. 

348 

PB8541VG 

.14* VGA 640x480. 

309 

MITSUBISHI 

.14-1381 DIAMDSCAN .498 

MITSUBISHI 

.16- 6605 1024x768 ....1289 

MITSUBISHI 

.20- 3905 MULTISCAN 1745 

ZENITH 

. 1490 14’ VGA 640x480 579 

PRINCETON 

.ALL MODELS 

CALL 

SAMSUNG 

.CN4551 MULTISYNC. CALL 

SEIKO 

.CM1430 14-VGA. 

549 

PANASONIC 

.PANASYNC 1391 . 

..."NEW" 

VIDEO BOARDS 


CGA VIDEO BOARD W/PARALLEL INT 

75 

ATI PGA WONDPR 


219 

ATI VGA WONDER w/mouse 256K 

SPECIAL 

ATI VGA WONDER w/mouse 51 2K 

SPECIAL 

PARADISE 480 autoswItch 

175 

PARADISE VGAt/VGA+16 

.239/288 

PARADISE PRO .. 


384 


199 

VIDEO 7 Fastwrite VGA 

299 

VIDEO 7 V-RAM VGA 

439 

ORCHID PRO-DESIGNER 

CALL 

HERCULES Graphics Card + 

168 



The PANASONIC 1100 SERIES. 

The Next Generation in Performance! 



Laser Partner 



HIGH SPEED AT A LOW PRICE 

• 1 1 pages per minute. 

• Two 250 sheet paper cassettes. 

• 300 dot-per-inch resoiutlon. 

• 5 emuiations inci. HP Laser & Epson. 

• Paraiiei and seriai interface. 

• 512K RAM (1.5 mb upgrade). 

• 1 1 resident fonts. 

• Optionai legal & envelope cassettes. 

• 1 year Panasonic warranty. 


KX-P1 180 & KX-P1 191 

• 9-pln printer. 

• 240cps draft (192cps KX-P1180). 

• Rear, top or bottom paper feed. 

• Push/pull tractor. 

• 6K buffer (3K on KX-P1 1 80). 

• Auto paper loading feature. 

• Paper parking feature. 

• Emulates Epson & IBM. 

• 2 year Panasonic Warranty. 

CIRCLE 489 ON READER SERVICE CARD 


KX-P1124 

• 24 pin high resolution printer. 

• 192cps draft printing speed. 

• Rear, front, top or bottom paper feed. 

• Push/pull tractor. • 6K buffer. 

• Auto paper loading. 

• Paper parking. 

• 3 macro settings. 

• Emulates Epson and IBM. 

• 2 year Panasonic warranty. 


offwcr 
ORDER 
UME 


800 - 669-5208 


( ■midwest 

COMPUTER 

WORKS CUSTOMER SERVICE 31 2-459-6883 • FAX 31 2-459-6933 

350 Lexington Drive, Buffalo Grove. II. 600B9 ORDERS SHIPPED WITHIN 24 HOURS • IF YOU FIND A BETTER PRICE CALL US 
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•Your credit card 1$ not charged 
until the product is shipped 
•Personal and company checks 
will delay order 2 weeks 
•Call us for quantity discounts 
•Prices subiect to change 
•We check for stolen credit cards 








Introducii^ the new line 


A great new look, and so reliable they have 
CompuAdd written all over them. 



e challenged our engineers. 

A simple task: don’t just make them prettier, make them 
better. When you consider CompuAdd’s reputation, thQ' had 
no easy task. 

Added hmctions. 

The design team chose to downsize and build five new func- 
tions into each new motherboard: a dual IDE hard drive 
interface, a dual diskette drive controller, two serial ports, 
a parallel port and a game port interface These built-in 
functions i^uce by two the number of expansion cards users 
typically purchase The result to you: increased functionality 
and reliability and a smaller footprint. 

Maintains flexibility. 

What wasn’t downsized? Expansion card flexibility and drive 
configuration options. Every new low profile CompuAdd 
system is five-iird expandable. Up to three full-size and 
two half-size cards can be added. Users retain maximum 
flexibility in diskette and hard drive configurations, includ- 
ing the freedom to specify two hard drives. 


Customer driven, by design. 

Were proud to present our design team’s response to the 
challenge: a full line of CompuAdd personal computers that 
deliver greater value than ever before. 


CompuAdd’s NO’Risk Guarantee 


30-Day No-Questions- 
JL • Asked Guarantee. 

Every hurdw-are imduct and every office 
accessory CoropuAdd sells wll ipve complete 
satisfaction. If not. return it in the original 
packaeng within 30 days of purchase for a 
lull renind of the unit price. Consumable 
items, cqiened software; and shipping costa 
not refundable 

Toll-Free Technical 
O Support. Free 
Return Freight. 

If )'ou experience a problem «ith anything 
ywi puicnase from CompuAdd. call 800- 
999-9901 tt’eekdm'a from 8KX)em to 7:00pm. 
C?r. Our techni^ suppwt staff will be 
haj^' to talk you through any hardware or 
scnware difficult)'. If we cannot reaob'e a 
hardKve problem over the phone we will 
assign you a return materid authmization 
nun^r 'RMA). Then, simply ship the equip- 
ment freight and insurance prepaid to our 
Austin S^ice Center. We n't!! repair or 
replace the product <at our option) without 
cost to you and pay for the return freight. 


Q No-Chai^e SO-Day Express 
Part or Product Exchange. 

If a problem affects the service or operation 
of a comronent purchased as a CompuAdd 
system 'CPU, monitor, or keyboard' in the 
first 90 days, we will determine the cause 
and. if needed, ship a replacement part or 
product within 48 hours (depending on avail- 
ability of part), ria Federal Express* standard 
air— at our expense. 

4 On-Site Service 
• Available. 

On-site service is available within over 260 
service areas nationwide on all CompuAdd 
systems. The CompuAdd 220 and the 300- 
series systems come with FREE on-site 
service during the initial one->«ar warranty 
period. Purchasers of other CompuAdd 
systems may add a year of on-site service 
at the time of purchase. Extended two- and 
three-year warranties are also available on 
all CompuAdd systems. A completed service 
agreement must be received prior to onset of 
this coveragt Call SOMS6-I872. 


Call Today! And discover the new standard for 
corporate and personal computing. 

800 - 666-1872 



Shown with CVGA monitor. 


$595 

T 64700 


810 Monitor and Hard Drive Options 
MCA CGA CVGA 

No Hard 

64 7o; 

64706 

647/1 

Drive 

$600 

$830 

$1130 

20MB 

64702 

64707 

64712 

(69ru) 

$970 

SIIIO 

$1410 

40MB 

64703 

64708 

647/3 

(69nu) 

$1120 

$1260 

$1560 


The CompuAdd 810 

Perfect for word processing, 
spreadsheet and database appli- 
cations, the 810 is also an 
economical alternative for LAN 
stations that don’t need 80286 
or 80386 architecture. 

An unbeatable value offering: 

• NEC V20* processor running 
at lOMHz 

• 640KB RAM with parity checking 

• Built-in dual IDE hard drive 
interface 

• Built-in dual diskette drive 
controller 

• Built-in parallel port and two 
serial ports 

• Built-in rame port interface 

• Three full-size and two half-size 
expansion slots 

• 8087 math coprocessor support 

• 5.25" 360KB diskette drive 

• Optional real-time clock 

• lOl-kQ' enhanced k^board 

• 145-watt power supply 


The CompuAdd 212 

Far and awc^ the best value on 

the market in a 286 AT machine, 

the 212 can handle the toughest 

MS-DOS* based software at 
12MHz. 

• 80286 processor running at 12MHz 

• 512KB RAM expandable to 4MB 
on motherboard 

• 0 wait state page-mode memory 

• Built-in dual IDE hard drive 
interface 

• Built-in dual diskette drive 
controller 

• Built-in parallel port and two 
serial ports 

• Built-in game port interface 

• Three full-size 16-bit and two 
half-size 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of 5.25' 1.2MB or 3.5" 
1.44MB diskette drive 

• Real-time clock 

• 101-key enhanced k^board 

• 145-watt power supply 



' ‘-y: 

Shown with CVGA monitor. 


$895 

' 64730 


212 ilfoiiitor and Hard Drive Options 
MCA EGA CVGA 

20MB 

64731 

64736 

6474/ 

(26ins) 

$1350 

$1709 

$1799 

40MB 

64732 

64737 

64742 

(28nu) 

$1499 

$1849 

$1939 

80MB 

64733 

64738 

64743 

(ISnu) 

$1729 

$2079 

$2109 



The CompuAdd 216 

Our new 216 meets the speed 
and power needs of OS/2' and 
SCO' XENIX^^ 

• All of the same features as the 
CompuAdd 212 with a blazing 
processing speed of 16MIh! 


216 Monitor and Hard Drive Options 
MCA EGA CVGA 

40MB 

64777 

64937 

64782 

^ (28ms) 

$1599 

$1949 

$2039 

80MB 

64778 

64936 

64783 

(15nu) 

$1829 

$2179 

$2269 

IIOMB 

64779 

64939 

64784 

(ISms) 

$2029 

$2379 

$2469 





of CanmuAdd cairouters. 


The CompuAdd 316s 


Fbwer packed on a small footprint, 
the 316s opens the door to 386 soft 
ware at an exceptionally low price 
Like all 386 machines, the 3I6s 
comes with one year of FREE 
on-site service 

• 80386SX processor running at 
16MHz 

• 1MB memory expandable to 4MB 
on motherboard 

• 0 wait state page-mode memory 

• Built-in dual IDE hard drive 
interface 

• Built-in dual diskette drive controller 

• Built-in parallel port and two 
serial ports 

• Built-in game port interface 

• Three full-size 16-bit and two half- 
size 8-bit expansion slots 

• 80387SX math coprocessor support 

• Choice of 5.25" 1.2MB or 
3.5’1.44MB diskette drive 

• Real-time clock 

• 101-key enhanced keyboard 

• 145-watt power supply 



3I6s Monitor and Hard Drive Options 


MCA 

EGA 

CVGA 

40MB 

64788 

64943 

64793 

(28iim1 

$2099 

$2449 

$2539 

80MB 

84789 

64944 

64794 

tlSnu) 

$2329 

$2679 

$2769 

110MB 

64790 

64945 

64795 

llSnu) 

$2529 

$2879 

$29^ 



5^u’n with CVGA monitor. 


$2449 


220 Monitor and Hard Drive Options 


MVGA CVGA 

40MB 64799 64S0S 

(28iiu) S2449 $2009 

80MB 64S00 64S06 

(ISnu) 12679 $2929 

ItOMB €4301 64307 

aSnu) $2879 $3129 

ISOMB €4302 €4303 

aSma) $3329 $3S79 


The CompuAdd 220 

"If what you want is a fire- 
breathing DOS machine 
the CompuAdd (220} is a 
good choice" PC Magazine 

(April 11. 1989) 

• 80286 processor running at 20MHz 

• IMB RAM expandable to SMB on 
motherboard 

• 0 wait state page-mode memory 

• LiM 4.0 support 

• ROM shadowing into faster DRAM 

• Built-in dual IDE hard drive 
interface 

• Built-in dual diskette drive controller 

• Built-in parallel port and two 
serial ports 

• Six available expansion slots 

• 80287 math coprocessor support 

• 40MB IDE hai^ disk drive 

• Monochrome VGA monitor 

• 16-bit VGA video adapter card 

• Choice of 5.25' 1.2MB or 
3.5” 1.44M6 diskette drive 

• 101-key enhanced ko'board 

• integrator™ software 


FREE technical support and on-site service are included in 
your purchase of a CompuAdd 220 system. It*s just part of 
being a completely customer^riven company. 



CompuAdd’s New Career Starter Kit™ 

At the heart of the new Career Starter Kit is our most 
affordable IBM" -compatible workhorse, the new CompuAdd 
810, with ite sleek, small footprint design. Surrounding the 
810 is a package that contains everything you need to 
start computing. Monitor. Printer. Cables 
Operating and applications software. 

Even paper and blank diskettes 



• CompuAdd 810 computer (IBM 
XT-compatible) 

• NEC V20 processor running at 
lOMHz 

• 640KB RAM with parity checking 

• Built-in parallel printer port and 
two serial ports 

• Built-in dual IDE hard drive and 
game port interfaces 

• Built-in dual diskette drive controller 

• Three full-size and two half-size 
expansion slots 

• 5.25" 360KB diskette drive 

• 8087 math coprocessor support 

• Monographics monitor and adapter 

• Star Micronics NX-1000^'‘ printer 
and cable 


• 101-key enhanced ke>-board 

• CompuAdd MS-DOS' lv4.0l) and 
GW-BASIC' software 

• New Spinnaker” Eight-in-One™ 
int^rated software 

• Computer paper and ten blank 
diskettes 


Career Starter Kit Options 



MGA 

CGA 

CVGA 

No Hard 

647/5 

64721 

64726 

Drive 

$899 

$1039 

$1339 

20MB 

64717 

64722 

64727 


$1179 

$1319 

$1619 

40MB 

647J8 

64723 

64728 


$1329 

11469 

$1769 


CompuAdd’s New Professional Starter Kit™ 

Looking for the value, savings and convenience of a package 
purchase? Unwilling to sacrifice quality, flexibility, reliability 
or technical support when you invest in a business computer? 
Look no further. 

Computerize Your Business for 



CompuAdd’s Full Profile Systems 
Can Make You One Of The Big Guys. 

From the beginning CompuAdd has been a new kind of technology 
company, intent upon building better machines measured against 
the ultimate standard— better value for the dollar. 

Now we offer fully configured SSB-systems. The Big Guys. With all 
the hardware and speed you need to handle the toughest business 
problems. As PC Magazine wrote about them, "The in-house 
engineered (320 and 325) are a big step in the right direction" 
and "CompuAdd’s (316) is a good example of value you can get 
for dollars spent by mail." Call today for prices and capacities. 


• CompuAdd 212 computer fIBM AT 
compatible) with 40MB hard drive 

• 802^ processor running at 12MHz 

• 512KB RAM expandable to 4MB 
on motherboard 

• 0 wait state page-mode memory 

• Choice of 5.25* 1.2MB or 3.5" 
1.44MB diskette drive 

• Built-in dual IDE hard drive and 
game port interfaces 

• Built-in parallel printer port and 
two serial ports 

• Built-in dual diskette drive controller 

• Three full-size 16-bit and two half- 
size 8-bit expansion slots 

• 80287 math coprocessor support 


• Monographics monitor and adapter 

• Panasonic* 1 180 printer and cable 

• 101-key enhanced key board 

• CompuAdd MS-DOS (v4.01) and 
GW-BASIC software 

• CompuAdd INTEGRATOR™ 
productivity strflware 

• Real-time clock 

• Computer paper and ten blank 
diskettes 

Prx^ssional Starter Kit Options 
MCA EGA CVGA 

40MB 64747 €4752 64757 

$1495 $1845 $1935 

flOMB 64743 6475.1 64758 

$1905 $2265 $2345 





Customer driven, 


A Feast of Low Cost, 
High-Performance Components! 



Enhance your with spectacular 

molutton. Our VCmA comho Matures a 
14' ^13“ viewablel color VGA anahtg 
monitor with JImm 
dot pitch and a 
CompuAdd VGA 
graphics adapter board ' st704 


,$579 


Flat Scr^n Monographics Combo 
12* monitor, tilt-swivel base, 
monographics adapter card. 5;7(»$139 
Enhanced Graphics Adapter 
(EGA) Combo 14* <13' viewable) 
EGA monitor. CompuAdd EGA-480 card. 
5i?(Kt $489 

Monngraphics Video Graphics Arra>' 
(MVGA) Combo H" (13' viewable) 
black and white monitor with 
CompuAdd VGA card. 5;7os $329 


SEW! Desktop Publishing Combo 
NEC Monograph™ System monitw, 
graphics adapter boani compatible 
with PC/XT/ AT/386. Up to 
1024x1024 resolution. 5/707 $1295 


Monitors 

CGA color monitor 14' il3' viewable), 
.52mm dot pitch, 640x200 resolution. 
SiliMI $239 

EGA color monitor 14’ (13* viewable). 
.31mm dot pitch, up to 640x350 
resolution, si^io $349 
.Mitsubishi Diamond Scan EGA color 
monitor 14' il3’ viewable), .31mm dot 
pitch, im to 640 x 350 resolution. 
.$/ 207$535 

NEC' MultbsjTic 2A Super VGA color 
analog monitor 14' 113' \iewable). 
.31mm dot pitch, up to 600x 600 
resolution, sizor- $510 

Graphics Cards 

CompuAdd EGA460 adapter card 
proN'ides up to 640x460 resolution. 
1664 colors. 4sjus $179 
CompuAdd ]6>bit VGA adapter card 
provides up to 800x600 resolution. 
16256K colors, wsa $259 



The new CompuAdd HardCache/ESDI ControUer reduces system access time to 
cache data to less than 0.5ms-up to 30 times quicker than even the ^istest hard dried 
Perfect for any network. CAD/CAM, or graphics application. ^ ^ ^ 

Features automatic system selfconfiguration, programmable C iC 

prereads, and autonudic cache set definition. Base configura- 
lion 256KR Upgrades require lOOns SIMMs ' 46510 


Gain fast arxess and 
increased storage capacity 
with our FlashCard-30. 
Mounted on a bracket 
with a controller card 
for easy installation, this 
PC Magazine Editor’s 
Choice features a 65ms, 
30MB MiniScribe hard 



drive to provide your 

PC/XT with extra room to store programs and files Includes 
a copy of PC-FuHBak backup utility software with 
your purchase. 



FlashCard-20™ 20MB MiniScribe (65ms). -<7005 $299 



“One of the giants of mail order, CompuAdd offers 
quality hard disks, competitive prices, excellent docu- 
mentation, and courteous service backed up by a 
30'day trial period and money-back guarantee.” 

-PC Magazme, Editor's Choice for Mailorder Hard Disks, June 27. 1969 



Take advantage of the coni'cnience 
and greater flnubility provided by the 
speedy 71MB MiniScribe" <25ms) 
AT'-compatible S1FM hard drive. 
Every CompuAdd hard driie kit 
includes the drne, connecting cable, 
mounting hardware, 
manual, and FREE 
PC-FullBak^** disk 
backup fofu'ore. 



PC/XT Hard Drives 

20MB MiniScribe (65ms). 47ooi $279 
20MB Seagate (65ms). 47002 $279 
30.MB MiniScribe (65ms). 47100 $299 
30MB Seagate (65m8). 47 / 0 ; $299 
40MB MiniScribe (Sims). 47206 $379 
40.MB Seagate l70ms). 472/0 $339 
60.MB MiniScribe i61ms). 47250 $389 

ESDI Hard Drives 

SOMBCDCaSrax, 10MBit 1 . 474(i.7$899 
150MB CDC USms, 10MBit). 

47432 $1189 

320MB MiniScribe 1 18ms, 10MBit). 
47454 $1699 

320MB CDC(14.5m8, 10MBit). 

47451 $1789 

630MB CDC (14.5ms. 15MBit). 

47475 $2699 


Multifunction 

Boards 

AT-Multifunction board 
0KB expandable to 1.5ME 
serial and parallel port. 4570 / $99 
AST SixPakPlus* for PC/XTb 
384KB RAM, serial and ^rallel port, 
clock/calendar. 4S760 $249 



Our double-sided, high- 
density 3.5’ 1.44MB 
diskette drive is an 
exceptional bargain. 

(Begulariy $109) 

5.25" Diskette Drives 


$89 


AT Hard Drives 

20MB Seagate* (65msi. 4?003 $219 
40MB MiniScribe <61ma). 47303 $319 
40.MB Seagate (28nis). 47307 $3^ 
80.MB Seagate '28ms). 4740 / $629 


Controllers 

Dual diskette/hard drue 
controller card. 

NEW! ESDI 10MBit. 455/7 $180 
NEW! F>SDI 15MBit. 465is $215 


360KB AT drive. 45302 $99 
1.2MB AT drive 45350 $^ 

35" Diskette Drives 

720KB PC/XT drive. ist02 $89 
720KB AT drive 4S20i $89 


Memory Cards 

AT EMS card 0KB expand^le to 2ME 
48102 $119 

Intel Above™ Board PLUS 512KB 
expandable to 2MB alltws for PC/XT/AT 
or PS/2-30 multitasking 48176 $419 



The CompuAdd Optical Mechanical 
Mouse fuitures 200 dpi resolution. Dr. 
Halo III™ paint 
software, mouse 
pocket, and pad. 

(Regularly 155) 

Logitech* Serial Mouse 320 dpi 
resolution, MouseWare™ utilities, 
and Pop-Up™ DC^ software, ssoss $79 
U^tech Serial Mouse (Alb / PS/2 b) 
resolutions from 50-1500 dpi, Mous^are 
utilities, and Ibp-Up DOS software. 
55053 $^ 

DFI Handy Scanner* 3000 Hus 
100400 dpi, 4.125” scan window, 
32-leve] gray scale, and ZSoft 
PC EVintbruah* IHus. seoii $199 


$4499 






ty design. 


Uninterruptible 
Power Supplies 



American Power Converaon uninter- 
ruptible power supplies provide five to 
66 minutes of operating time for safe 
exiting ofsofware applications. Features 
noise filter and surge suppression, 
maintenance-free battery and charger, 
overload protection, and two-minute 
warning before final shut down. 

200 [300, 360} watts. 

Model 450AT 
for AT, PS/2-S0 
and 386 systems. 


$425 



Master Piece power centers 
protect your personal computer and 
peripherals from surges, spikes and 
noise Five outlets connected to one 
master switch. 

Features EMl- 
RFl filtration 
to protect data. 

Master Piece Plus poH^r center 
includes modem prot^ion 
and warning indicator for 
chronic low voltage 406S6 $109 


$89.95 

40651 


FAX Board 


Model 520ES for file servers. Internal J. T FAX board (4800 bps). 

40711 $499 S6W7 $549 



Enhance the quality of your documents with a Hewlett- 
Packard LaserJ^ ^nes H. Features 512KB RAM, toner 
cartridge, a 200-sheet letter-size input tray, and RS-232/ 
parallel interfrice. 


$1749 


Panasonic* 1180 (11” carriage, 

192 drait/3d NLQ). seaso $195 
Epson* 1JC*810(11” carriage, 

180 drail/30 NLQ). sesos $199 
Okidata Microline* 320 (11* 
carriage, 300 draft/SO NLQ). dfisss $339 
Epson FX-lOdO (11* carriage, 

290 SuperDrail/54 NLQ). S63i3 $469 
Panasonic 1124 (11* carriage, 

225 draft/60 LQ). S6369 $339 
Epson LQSIO (11” carriage, 

225 draft/eo LQ). S6340 $349 
Hewlett-Packard DeskJet laser 
quality printer (240 draft/120 LQ). 

56451 $575 

Star Micronics NX-1000™ Rainbow 
cdlor printer (11 * carriage, 144 draft/36 
NLQ) . 56M3 $225 


Epson LQ-2650 coltn- printer 
(15* carriage, 400 draft/133 cpe). 
Ck^lcR* ribbon c^tional. 56339 ^99 
Hewlett-Packard PaintJet color 
graphics ininter. 56450 ^95 
QMS-PS* 810 Adobe* RwtScript* 
laser printer. 56821 $3949 
QMS Big Bin sheet feeder with 
1000 sheet capacity. 38505 $635 

QMS UltraScript™PC adds the 
powerful flexibility of Adobe H»t- 
Script (Hinting to practically 
ai^ printer. 58549 $138 


Printer Accessories 

LaserJet Series 11 and IlD toner 
cartrit^e, black (prints 4000 pages). 

38300 $W.10 


America’s Value Leader in Personal 
Computing Offers Retail Convenience 



Our rapid giumui miu cApuitcntK 
sales tell us that price and perfor 
mance remain an unbeatable com- 
bination for CompuAdd ci 
CompuAdd Superstores of 
convenience Of local sales 
service at our 1 
mail-order prices. 



Choose From Hundreds of Software Titles 


Carbon Copy Plus™ 5.1. saoos $113 
Q & A™ 3.0*. S06J5 $209 
DacEasy™ Accting 3.0. S(W/8 $59 
Quicken* 3.0 •*. 60807 $36 
Harvard™ Graphics 2.12. 

59415 $269 

The Print Shop* eioso $34 
Lotus 1'2*3* 3.0 (286/386). soi43 $349 
Norton Utilities™ Advanced 
Edition 4.5 **. S9S36 $85 
Gram*mat*ik™ HI 1.07. 60033 $52 
WillMakec 6O064 $32 
WordPerfect' 5.0. 800/5 $229 
Math Blaster Plus!™ * 6t025 $29 
Reader Rabbit™ *. 6i03S $25 


Typing Tutor IV* 3.0. 61020 $32 
V^ere in USA is Carmen Sandiego? 
61521 $29 

Flight Simulator 3.0. eisoo $35 
F-19 Stealth Fighter 61464 $40 
King’s Quest™ IV **. 6IS83 $^ 
Leisure Suit lAiry II™ •• 

(mature subject matter). 6 I 6 I 8 $29 
Mean 18 Goll 6/529 $26 
P>lice Quest™ I •*. 67643 $29 
Space Quest™ IH •* eiees $^ 

Tbst Drive *. 61590 $23 
Wheel of Fortune' 11. 6i48s $8 
*3.5' format av-ailable horn manufacturer. 
•*5.25’ and 33' fonnal included 


Call Tbday! And discover the new standard 
for corporate and personal computing. 


800 - 666-1872 


CornouOcId 

Customer drivea b>' design.' 

l*l 


Retail stores 
now in Canada! 


12303 Tfechnolog}-, Austin, Texas 78727 
FAX: 512-250^760 
Tfelex: 763543 COMPUADD AUS 
Tfechnical Support: 800-999-9901 
Outside Uil: 512-258-5575 
Canada: 800387-3266 


Vkmxavi .VtMlerCftH, VISA, money onJm. certrfWd diadu and pvnonal checki <{dMae alkjw 10 dioi (dr pn> 
ceanngi, CODa <$S0 mimmum onkri. luufMun* and untAutional pund)«r orden 'uuiumum uuutl pwdw ISOO. 
thmoAer t60l. and wire tmudm. 

Reatar add 29 to all puithaaM far ahippii^ and handling <minimuni $3. ahiniiiig outaKfa tha conUnmUl US 
will uMvaae eo«t Add 99 far ahippuiglMndling to APOTPO addraaan iminimum SlOt A2I. CU CX FL. GA. IL. 
KS U. MA. MD. MI. MN, MO, NC SE. .NJ, .NY. OH, OK. PA. TX. UX VX. and W1 tnidenu. pleaar add 
approfriaie kaal tax. 'Ihirtyd^' monayhaek guanntae doea net ineiudr mm fieitdit <r atuppug and handling 
Opened aeAware. vtdm and other conauinaMea are nonrrfuadabla All return lUma nnW he aoecanpanied by a 
mum mnchandiae authoruatmi number (R.MA>. Pneae and product deacnptiona an fut 9 Kl to cha^ wittiMt 
notioa CompuAdd ia rut li^U far datnace due to omumona or typogi^ihical rrnn 







COMPUTER DIRECT 

WE WONT BE UNDERSOLD!* 


Expires 1 1/30/89 


THE RAM CRISIS 
IS OVER! 


Now, A Complete XT® Compatible 
Computer For Under $S00!l 

640K 10MHZ TURBO XT COMPUTER 

For Only 



$ 4992 ? 


Don't Pass Up 
The WIso Buy, 
Buy WIso Now 
And SAVEI 



Monitor Optional 



NO HIDDEN COSTS ■ IMCLUDSSI 

■ir High Tech IBM® XT® Compatible With 
Front Panel LED Disploy. Switchable Turbo 
AAode, And Security Keylock 
^ Full 640K RAM. Installed And Tested 
ir Parallel, Serial. And Gonrte Ports Standard 
'Cr CGA. RGB, MGA Card IrKluded www 
it Clock/Colendor 
it 1 SO Watt Power Supply 
it 101 Key AT®Style Keyboard 
it 360K Floppy Drive And Controller 
ir 32K ROM 

it Completely Assembled. Tested, And Burned In! 
☆ PLUS — Free Quality Word Processor "Ability" 

TRIPLE THE VALUElll 

1 . W« want you to be the first to take odvontOM 
of this opportunity. VIP Computer Inc. has mom 
Computer Direct your source for the best deal 
in the country! 

2. If this computer fails due to workmanship or 
quality during the first year, we will replace it. 

3. NO RISK! 30 Day Hama Trial! 1 1 


nnwAway those KeysIS TIP 16 MHx* CoMpwler 


1 MB 16 Mhz* O Wait Computer 


Here's What You Get... 


• t Or It Mhi SwikhoWt Turbo 

• 10286 Miaoproctuor 

• IMECStendord. EipondoM* To 4 MS 

• CompelWrWHhAli VidtpOird* 

• Duoi He^/Hord Oriv* Corrtrolkrt 

• 1 Faraltol. 2 Sariel. I Cofiu Fon 

• 101 K«9 AT®$tyl« Kayb^rd 
•1.2 MEG Floppy Drivt 

• Iwfit-in Molti Coprecauor Slot 

• 200 WottFovmr Supply 

• Oporotfon S poid Indkotor 

• MM®. OS/2, Novtll, Unii Compotiblo 

• 110/220 VAC Switch 

• Swntec Chip- Ml Tochnolopy 

• EMS 4.0 Soitvroro Includod 


$949 





NEW! State Of The Art 
Soft Touch Security Keypad 




* 16 Mhx Throsighpwt On 

N«rlpn Fsrlermonc* Rating Monitor Optiortol 

i® ISM. AT, ond XT or* R»g>st«r«d TfodqmOftit ol Ifttarnotionol Sw»tn— » Mochlnt.lnc. 



AT® Compatible 

Includes MS-DOS 4.01 & GW BASIC 

ConiM Coinplelely fasemtied A Tasted 
With All Thaia ttondort Faatwas 

• S12K, Expandable to 4 AW 

• 80386/12.5 AAicroprocessor 
Runsot 16AAHZ* 

• Switchable Turba 8, 10, l2.5AAhz 

• Phoenix 8105 

• High Tech Aero-Dynamic Gise 

• iOi Key Enhanced AT® Keyboard 

• Duol Hard/Floppy Controller 

• 2 Serial, Porallel A Game Ports 

• 1 .2 MEG Floppy Drive 

• MGP Cord 

• Built-in AAoth Co-processor Slot 

• 5 Device Boys - 
3 Open, 2 Closed 


9 MM XT and AT ora regl«tarad 
I irodomoihA of IntorrMtlo^ 

I tmlnaM MocMnM 

I Monitor OptloThol 


m^286 

779 ” 


List $1299.95 




IMMEDIATE ANSWER 

800-BUY-VUISE EXT. 

■eo-aa9-e473 txT .33 

Outside Service Areo coll 3 1 2 382 5050 


33 


Wip Love Our Customers 

COMPUTER DIRECT 
22292 N Pepper Rd 
Barrington, IL 6(X)10 







BEST SERVICE IN THE USA 


• ff— MmIccI AMl ltMC t 


> lnyrti hi (MtMMf 


• F«t, Uw C«fl DtHvtry 

• N* Cr*dH Card Fmi 


PRICE IS NOT ENOUGH! 

• IS DflyHMMlHal 


LOWEST PRICES EVER! 


SEAGATE 

Hard Drives & Cards 

20 MEG Half-Height Drive Kit 
Includes Controller 

$2299s 

40 MEG Super Fast Drive 

$378’* 


10" 100 CPS 
Printer with NLQ 



list 
»799 
Mod* I 
ST.25M 


80 MEG Hard Drive 


$599 


Os $799 
Mod«l 
ST-4096 


20 MEG Hard Card 

$09495 

^ ^ ^ ST.125 


30 MEG Hard Card 

$334*’ 


list 

$499 

Modal 

$T-136RLL 


$149 


NLO 188.11 


Mo oimimiiQlltMt printer hr hoi 



15” Carriage 

$699 

1h»tQU»$t prinitr yeu'll mr n»9S. 


95 

list 

$1995 


S’/s" DSDD Disks 
As Low As... 

■ GGe 

w/sIm«m 2 r Mch w 

QtyoflOO ■ 

a/tlsMs H GM 

lloM ...Jrsoeh 

Lomtmmt Prif In thm Country! 


S’/s" High Density 
Disks 

As Low As... 

om>i» «■««* 

OlyoltS 

a/tllS*SI 

OtyoilOO 


A5* 

reach " •• 


T^M^InthmUSAtri^ 


3%" DSDD Disks 


Am Low Am.,, 


lots olio 

SO-eo 


59! 


No Um$H * lIMrfm* Worrmntyt 


100% Hayes 
Compatible 
Modems 

1200 Baud Internal 

Modam Softwara Includad 
...o $29.95 Volwa! 

9 a ess 

U11S12S.93 

1200 Baud External 

Fits in tha palm of your hand 

$ 

W V 111) $]36.W 

2400 Baud Internal 

Moda in tha USA! 
AAodam Softwara Includad 
...o $29.95 Valua! 

t fiO** 

2400 Baud External 

Moda in tha USA! 


♦ 99** 


Magnavox 0762 
Color RGB Monitor 


R iiil 


100 % IBM® 
Compatible 

Laptop 

Computer 


$234 


92 


Magnavox EGA 
Monitor 



Save 1^0 *On Any Product 
in Our Discount Catalog with the 
Computer Direct Credit Card 




The B‘3CX) is a 286 eased unit 
that gives you the power of 
an AT® at only ISibs. With 
its built.in20 MB hard drive 
and 1200 Baud Hayes 
compatible modem, this is 
the one you've been 
waiting for! 

IIHS’i 



Mp Cmftet 

me ^ . .. i.A.Jmt — 4_ . 

n NTntXpSrTlilSraaMipPBy 


Computer Direct, Inc. 

"We Love Our Customers" 

4 


Call Now soo-Bur-wise 

to Apply for the Credit Cord and Get Your FREE Catalog 

* Introductory Offor - Apply Now I 


VISA 

MASTERCARD 

COD 


PricM — 
padtoget 
US, Cam 
6..“~ 



CIRCLE 246 ON READER SERVICE CARD 







iOrlington ©>mputer iProduct/ gives you the 
best prices. . .end servicel 


IBM PERSONAL SYSTEM 11 

Model 30, 286. 20 MB. w/Monitor $2099 

Model 50Z. 30 MB. w/Monitor $2549 

Model 55SX, 30 MB. w/Monitor $3099 

Model 60, w/44 MB and Monitor $3595 

Port. 70/120 $5899 

Model 70. w/60 MB and Monitor $3949 

Model 70. w/121 MB and Monitor $5899 

Model 60. w/44 MB and Monitor $4595 

w/Color Monitor add S250 
IBM XT & AT — Call tor Custom Configurations 


AST PREMIUM 

266 

10 MHZ. 512K. 1 floppy. 40 MB. serial 

and parallel ports, mono monitor $1899 

BRAVO 

8 MHZ. 512K. 1 floppy. 20 MB. 

mono monitor $1349 

386 C 

20 MHZ. 1 MG Memory Cache, 

1.2 floppy. 40 MB {28Ms,). 

mono monitor $3399 


DRIVES & TAPES 


COMPAQ 286 

DESKPRO 286 — {12 MHZ) 

1 Drive 640K. 40 MB. 

Mono Monitor $2295 

DESKPRO 286E — (12 MHZ) 

1 Drive. 1 MG Memory. 

40 MB. VGA Card & 

Mono Monitor $2499 

COMPAQ 

PORTABLES 

386 Model 40/100 . S5599/$6095 

Portable III 20 MB $3549 

SLT 20/40 $3749/$4249 


COMPAQ DESK PRO 

1 Drive. 640K. 

20 MB Green or 

Amber Monitor $1599 

COMPAQ 386 

386S MOD 1 $2349 

386S w/40 MB (16 MHZ) . $2899 
386-25 w/110 MB-25 MHZ .56449 
386-25 w/300 MB-25 MHZ $8599 

386-33 $7499 

386 w/60 MB (20 MHZ) . . $5099 
386E w/40 MB (20 MHZ) . $4195 
386E w/100 MB $4895 


LAPTOPS 

ZENITH 

Super Sport 20MB $2299 

Super Sport 286 20MB . . . $3049 

TOSHIBA 

1000/1 200HD S799/S2399 

3100 $2799 

3200 $3499 

5100 $4749 


VIDEO BOARDS 


Ext. 574 ” for PSIl $169 

Ext. 1.2 for PSIl $199 

Toshiba 3’/^" 720K .... $89 

Toshiba 3V' 1.44 $99 

Irwin 20 MB Tape $339 

Irwin 40 MB Tape $449 

EVEftEX 

60 MB Internal $679 

60 MB External $799 

40 MB Internal $349 


SEAGATE HARD DISKS 
20 MB for XT (ST225) . $259 
30 MB for XT (ST238). $269 
40MBfor AT(ST251). $319 
40 MB for AT (ST251-1)$349 
80 MB for AT $589 

PRIAM HARD DISKS 

130 MB $1399 

160 MB $1550 

330 MB $1995 


IOMEGA 

Bernoulli Box II S’A" 20 MB Int. w/card $949 

Bernoulli Box II 5%" 44 MB Int. w/card $1159 

Dual 20 Ext. w/card $1785 

Dual 40 Ext, w/card $2175 

PLUS 

Hard Card 20 MB $529 Passport 20 $475 

Hard Card 40 MB $649 Passport 40 $589 


ATI EGA Wonder 800 ... . $219 

ATI VGA Wonder $259 

Compaq VGA $419 

Hercules Graphics Plus . . $179 

Hercules VGA $199 

NEC MVA 1024 $899 

Orchid Pro Designer $289 

Paradise Autoswitch 480 . $189 

Paradise VGA $229 

Paradise +16 $269 

Paradise Professional $369 

Vega VRAM VGA $409 

VGA $249^ 


^ega \ 



S 

SAMSUNG 

S330 

10 MHZ. turbo. 

1 floppy. 640K. 20 MG. 
mono monitor 

$1049 

S550 

12 MHZ 286. 1.2 drive, 

1 MB Ram, mono card. 

40 MB, mono monitor 

$1699 


> 


A MONITORS ^ 

NEC 


Multisync IIA 

. . $499 

Multisync HID 

. . $649 

Multisync Plus 

. . $889 

Multisync XL 19" 

. $2099 

MITSUBISHI 


EGA/Diamondscan . $349/$499 

PRINCETON 


Ultrasync 

. . $499 

Ultra 16 

. . $879 

SAMSUNG 


Color/EGA $229/$329 

^Multisync 

. . $42^ 


\ 

MODEMS, FACSIMILES & DIGITIZERS 


Hayes 1200/2400 $289/$419 

Everex 1200/2400 $79/$l49 

Everex 2400 External $189 

Everex 2400 PS II $179 


Summasketch 12x12 $379 

Sharp FO-220 Fax $799 

Sharp FO-300 Fax $1049 

Sharp FO-330 Fax $1099 


800 - 548-5105 

CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-9748 
TECHNICAL ASSISTANCE 312-228-1470 
FAX 312-228-0516 
Rdcss and AKSilsbilitK Subject To Pbabbe WItbaiit blnllce 



Arlington 
&mputer 
Product/, inc. 

3025-E S. MALMO 

ARUNfiTQN HEIGHTS. !!= §0995 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF!| 
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LX 810 

$179 


FX850 

$339 


LQ8S0 

$509 


LQ 1050 

$715 


FX1050 

$429 


LQ510 

$319 


LQ950 

$539 


LQ2550 

$899 


::i5^ 




f 

* 




» V. 


PRINTERS 


EPSON 


HEWLETT-PACKARD 


r-v- 

- *a‘.> '-yf.?/ 


i-lir ■ i’-S!? 

/ 


LX 810 $179 

LQ 850... 

. . . $509 

LaserJet II 

$1689 


FX 850 $339 

LQ 950... 

. . . $539 

DeskJet Plus 

$699 

- 

FX 1050 $429 

LQ 1050.. 

... $715 

LaserJet HD 

$2895 


LQ 510 $319 

LQ 2550.. 

. . . $899 

1 MG 

$269 





2 MG Upgrade 

$399 


OKIDATA 


4 MG Upgrade 

$699 

-r 

ML 320 


. . . $339 

Plotter-in-Cartridge 

$239 


ML 321 


. . . $469 

25 in 1 Font 

$265 

f-i; 

ML 390 






ML 391 


. . . $639 

TOSHIBA 



ML 393 


. . . $989 

321 S/L/341 S/L 

$459/$619 





351 SX 

$949 


IBM 





Quietwriter III 


.. $1199 

PANASONIC 



Proprinter III 


. . . $459 

1124/1180 

$329/$ 179 


Proprinter X24E 


... $615 

1191 

$249 


Proprinter XL III 


. . . $629 

1592/1595 

$399/$455 

Proprinter XL24E . . . 


. . . $799 

Laser $1399 




■K?" -r 


■■■ . u- 
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' SO 

D Base III Plus/IV $399/$449 

Fastback Plus $109 

Framework $399 

Harvard Graphics $275 

IBM Displaywrite IV $279 

Lotus 123 $299 

Microsoft Excel/Word $239/$209 

Multimate Adv. II $279 

R Base for DOS $439 

Symphony $419 

Ventura Desktop PubI $489 

Word Perfect 5.0 $219 


MEMORY LANE 

MATH CO-PROCESSORS 



8087-2 

$129 


8087-3 

$99 


80287-6MHZ/-8MHZ .... 

$149/$199 

, , 

80287-10MHZ 

$225 

r.l$' 

80387-1 6MHZ/SX 

$319/$369 


80387-20 

$349 

In' 

80387-25 

$469 


80387-33 

$595 

•A 

m-: 

80C287-A 



$275 


CHIPS 

64K Ram Chips 9 for $20 

256K Chips/1 MG Chips ... each $6/$15 

256K Simms/1 MG Simms $99/$169 

COMPAQ UPGRADES 

386 1MB/4MB $399/$1295 

Portable 386 1MB $499 

SLT 1MB $499 

IBM UPGRADES 

30-286 51 2K $189 

Model 70 & 80 2MB $799 y 


:n 


MULTIFUNCTION 

BOARDS 


DFI W/384K $169 

AST 6 Pack W/384K $189 

AST Rampage Plus $389 

AST 286-2 for PS 1 1 $549 

Everex PSIl w/2 MG $695 

Orchid Tiny Turbo $219 

Orchid Extra $259 

Intel Above Board 286+ $379 

inboard 386 w/adapter $895 

Inboard 386 PC $599 

Irma Board III $399 

AST 5251-11+ $529 


MICE 


Mouse Systems $79 

Microsoft $99 

Logitech $69 












* ISSUE HIGHLIGHTS ★ 


INTEL 286+ 
W/2 MEGABYTES 

$699 


EXTERNAL SV* 
FOR PSIl 

$169 



NEC MULTISYNC II A 
MONITOR 

$499 


SHARP 
FO-aW FAX 

$1049 


AST6-PACK 

W/384K 

$189 


WORDPERFECT 

S.0 

$219 




4 MB UPGRADE 
FOR COMPAQ 386 




HP 

LASERJET 11 

$ 1689 ^ 


INTEL 

MI387-20 

$349 


2MB UPGRADE FOR 
HP LASERJET II ^ 

$399 


i^rlington 
G»nputer 
Product/ . inc. 


Defective software will be replaced with 
the same item only. Hardware will be 
replaced or repaired at our discretion 
within terms and limits of the 
manufacturers warranty. We cannot 
guarantee compatibility. All sales are final 
and returned shipments are subject to a 
restocking fee. 


FOR ORDERS & SYSTEMS QUOTES: 


800 - 548-5105 


TERMS AVAILABLE TO 
APPROVED CUSTOMERS 


3025-E S. MALMO 


ARLINGTON HEIGHTS, IL 60005 


CIRCLE 336 ON READER SERVICE CARD 


HOURS C.S.T. 

8 am - 6:30 pm — Mon-Fri 
8 am - 1 pm — Sat. 




DOLLARS 


i ipce is too little 
•f PS^r system, 
f §?your mmd. 




When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory. And if you are not 
thoroughly satisfied within 30 days of 
having on your desk, we'll refund the 
purchase price (excludes shipping). 

What's the catch? We don't include 
MS-DOS, that's $79 extra. 


h 


286^2 


*1195 


Includes 640K, 
Monitor & 40mb 
Hard Drive 


Check Our Standard Features 


12mhz 80286 
640K Memory 

40mb Hard Disk with Controller 
High Resolution Amber Monitor 
Phoenix BIOS 

Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 
1 .2mb Floppy Disk Drive 
5 Drive Bays 
8 Expansion Slots 


Security Lock 


ity 

Software 


UtiliW I 

80287 Coprocessor Option 
200 Watt Power Supply 
Call for other Options 

OPTIONS 


64mb 22ms Drive 
80mb 28ms Drive 
CGA Color 
EGA Color 
16 Bit VGA Color 


Add:$200 

Add:|400 

Add:$170 

Add:$350 

Add:$450 


0srei9A 2a6'‘ 


*1595 


Includes Imb 
Ram, Monitor & 
40mb Hard Drive 


Check Our Standard Features 


16mhz 80286 
Imb Memory 

40mb Hard Disk with Controller 
High Resolution Amber Monitor 
Phoenix BIOS 

Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 
1 .2mb Floppy Disk Drive 
5 Drive Bays 
8 Expansion Slots 
Security Lock 
80287 Coprocessor Option 
200 Watt Power Supply 
Call for other Options 
OPTIONS 


64mb 22ms Drive 
80mb 28ms Drive 
CGA Color 
EGA Color 
16 Bit VGA Color 


Add:$200 

Add:$400 

Add:$170 

Add:$350 

Add:$450 






’1$ 




*1995 


Includes Imb 
Ram, Monitor & 
40mb Hard Drive. 


Check Our Standard Features 


20mhz 80386 
1 mb Memory 

40mb Hard Disk with Controller 
High Resolution Amber Monitor 
Phoenix BIOS 
1 01 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 
1 .2mb Floppy Disk Drive 
5 Drive Bays 
8 Expansion Slots 
Security Lock 
80387 Coprocessor Option 
200 Watt Power Supply 
Tower & 25mhz Options 
OPTIONS 


64mb 22ms Drive 
80mb 28ms Drive 
CGA Color 
EGA Color 
16 Bit VGA Color 


Add:$200 

Add;$400 

Add:$170 

Add:$350 

Add:$450 


About Options: At FastMicro, we know that a low price on a 
computer means nothing if it costs a small fortune to outfit it the 
way you want. That's why we offer hundreds of products to 
enhance your new system, "rake a look at our listing of products 

ou can save when 


on the next page to really appreciate how much y( 
you purchase a FastData computer system. We will be glad to 
odu 


nets into your new system for you. 
^astData, our commitment is to quality. 


integrate any of these fine pn 
At Fas “ 
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1\/IICR0 HAS ITALLI 

CALL OUR TOLL . REE ORDER LINE: 1 - 800-441 -FAST 



PRINTERS 

ALPS 

Allegro 24 309 

Citizen Call 

Diconix 

150 Plus 319 

Epson Call 

Fujitsu 

DL3400 519 

NEC 

P2200 309 

P5200 495 

P5300 659 

LC890 Call 

Okidata 

182 Turbo 225 

320 (IBM) 335 

390 (IBM) 469 

393 (IBM) 999 

Panasonic 

KXP1180 175 

KXP1191 225 

KXP1124 319 

KXP1595 425 

KXP1524 525 

KXP4450 1299 

Star 

NX 1000 167 

NX2400 289 

Toshiba 

P321SL 439 

P341SL 599 

P351SX 929 

LAPTOPS 
Megahertz Modems 
2400B Most Toshiba 149 

2400B NEC, Epson 
Mitsubishi or Zenith 189 

Mitsubishi Call 

NEC MultiSpeed's Call 

Toshiba 

T1000 639 

T1000 768k Card 259 

T1200F 1349 

T1200FB Backlit 1449 

T1200HB Backlit 1949 

T1600 Call 

T5200/100mb 5495 


i HARDWARE 

Video 7 k 

Fast Write VGA 2371 

n 

SPECIALS i 


BOARDS 

ATI 

2400 ETC Int. 149 

VGA Wonder 256 265 

VGA Wonder 512 319 

Everex 

1200B Int Modem 59 

2400B Int Modem 119 

VGA16bit256K 249 

Genoa 

Super EGA Hi-Res 165 

Super VGA #5300 249 

Super VGA #5400 319 

FastData (satisfaction gauranteed) 
2400B Int. Modem 85 

CGA or MGP Card 39 

Super EGA Card 1 09 

Parallel/Serial/Game Card 39 
XT 1 .44 Floppy Controller 33 
Hercules Graphic Card + 169 

Intel 

8087-2 119 

80287-10 219 

80387-20 379 

Orchid 

ProDesigner 269 

ProDesigner Plus 369 

Tiny Turbo 286 205 

Paradise 

Autoswitch 480 1 59 

VGA Plus 219 

VGA Plus 16 239 

VGA Professional 359 

Practical Peripherals 
1200B Int Modem 59 

2400B Int Modem 129 

Prometheus 

Promodem 1200B Int. 49 

Promodem 2400B Int. 99 

Promodem 2400G Ext. 88 

The Complete PC 
Answering Machine 209 

Hand Scanner 400 1 39 

USRobotics 

1200 Baud Internal 69 

2400 Baud Internal 119 

2400 Baud External 149 


Vega Deluxe 
Vega VGA 
V-RAM VGA 


MONITORS 

Magnavox 
7BM749 VGA White 
9CM082 VGA 
Mitsubishi 
1410 EGA 
Diamond Scan 1381 
NEC 

Multisync 2a 
Multisync 3d 

Princeton 

Maxi 5 

Ultrasync 12" 

Ultrasync 14" 

Ultra 16 
Seiko CM1430 
Sony 

1302 Multiscan 
1304 Multiscan 
Zenith 1490 

DISK DRIVES 

Colorado 

Jumbo 40-1 20mb Int. Tape 
Miniscribe 
40MB XT Kit #8450 
40MB AT #3650 
71MB AT #3085 
Mitsubishi 
60MB AT MR535 
Seagate 

20MB XT Kit #225 
30MB XT Kit #238 
40MB AT #251-1 
65MB AT #277R-1 
80MB AT #296N w/scsi Aaapi 
80MB AT #4096 
Toshiba 
360K Floppy 
720K 3.5'^ Flo| 

1.2MB 5.25" 


189 

219 

369 


129 

419 

325 

479 

489 

645 

237 

479 

519 

835 

549 

659 

Call 

595 


269 

299 

259 

549 

379 

239 

249 

319 

365 

499 

559 

69 

69 

79 


J .44MB 3.5" Floppy 79 

-Li‘ 


Call On Non-Listed Items 


Clipper 

DataBase 

399 

449 

Integrated 


CoreFast 

Carbon Copy Plus 

60 

104 

dBase IV 

439 

First Choice 

Call 

Desklink 

95 

dBXL Diamond 

129 

Works 

89 

Desqview 

68 

Foxbase Plus 

185 

Windows 286 

59 

Desqview386 

99 

Paradox 3.0 

419 

Windows 386 

117 

Direct Access 

46 

Q& A 

197 

Mice 


Fasfback Plus 

97 

RapidFile 

179 

Keytronics Professional 

75 

Formtool 

54 

Rbase for DOS 

439 

Logitech C7 Serial 

59 

Formfiller 

85 

Reflex 

159 

Logitech HiRes C9 Bus 

69 

Laplink Plus 

59 

Desktop Publishing 


Logitech HiRes C9 Serial 

75 

Laplink III 

MS-Dos 4.01 

75 

Byline 

GEM Desktop Pub. 

175 

Microsoft Serial or Bus 

94 

79 

159 

Microsoft W/ Windows 286 

129 

Mace Utilities 

53 

Pagemaker 

PFSiFirst Publisher 

479 

OmniMouse Serial 

39 

Norton Advanced 

79 

69 

PC Mouse II Serial or Bus 

79 

PC Tools Deluxe 

Call 

Publisher's Paintbrush 

149 

Power Protection 


ProComm Plus 

42 

Ventura 

Call 

Curtis.Ruby Plus 

59 

SideKick Plus 

119 

Financial 


Datasheild 100 

57 

Sideways 

Super Pc Kwik 

Xnee Pro 

37 

Bedford Integr. Acet. 

133 

Programming 


43 

Computer Assoc. BPI 

Call 

Macro Assembler 

89 

67 

DAC 3.0 

53 

Norton Guides (Specify) 
Turbo Assembler/Debugger 

58 

Word Processors 


DAC Payroll 3.0 

53 

87 

Ami 

Call 

Dollars & Sense 

Call 

Turbo Basic 

60 

GEM First Word Plus 

57 

Managing Your Money 

113 

Turbo C 2.0 

90 

Grammatik III 

49 

Peachtree Complete If 

139 

Turbo Pascal 5.0 

90 

Manuscript 

Call 

Graphics 


Quick Basic 

60 

Multimate Adv. II 

267 

Corel Draw 

Call 

Quick C 

60 

Professional Write 

125 

Deluxe Paint II 

67 

Quick Pascal 

60 

Rightwriter 

45 

First Graphics 

Call 

Spreadsheets 


Sprint 

117 

Freelance Plus 

329 

Allways 

79 

Q & A Write 

109 

GEM Artline 

269 

Excel 

Call 

Word 5.0 

Call 

Generic Cadd Level 3 

149 Lotus 

Call 

Word Perfect 

215 

Harvard Graphics 

255 Lucid 3-D 

53 

Word Perfect Library 

59 

Persoective Jr. 

69 Ouattro 

1^ 

WordStar Prof. 5.5 

1^ 



Toshiba T1000 

«639 

The 1 l()(X) is ihc perfect 
second K'! Itconieswiih 
512KofRam.a72()K 
floppy drive, a 
superlwisl LCD 
screen and MS-DO.S 
in ROM! All this in a 
battery-powered 7 pound package. 

A 768K Ram card is ju.st $269 and can be set as 
ba.se. expanded, or a non-volitile Ram disk. 

WordPerfect 5.0 

*215 

The mosi popular word 
processor is now even 
bcucr than ever! Version 
5.0 adds multiple font 
support, graphics inte- 
gration. page preview 
and much more. 
WordPerfect 5.0 still retains its feel 
and case of use that made it # 1 . Combine this with 
the best support in the industry and you can't lose. 

FoxBASE-b 

$185 

FoxBasc+ 2.10 is simply i 
the fastest dBASE com- 
patible database software ( 
available. FoxBasc+ also 
adds many enhancements 
to the dBASE language. , 

And it’s user-friendly too, 
its FoxCentral uses pull- 
down and pop-up menus and you can perform 
every important database operation without pro- 
gramming! There are even LAN, runtime, and 
386 versions available. 

FastWrIte VGA 

by Video Seven 





The FasiWritc is the fast solution 
for today’s high resolution monitors. Its proprie- 
tary technology incorporates high speed data 
paths to reduce access to memory and sixteen bit 
connector enhances performance even further. It 
docs a maximum of 8(X)x6(X) resolution on your 
multisync-type monitor and is gauranteed VGA 
hardware AND software compatible. 


l ERMS: No Charge for Vi.sa or MasterCard. 
Shipping & handling charge: 3% (Min. $4). Prod- 
uct w arranties, offers & claims arc handled by the 
manufacturer. IX)A's repaired or replaced at our 
option. Unopened returns get full refund. All 
opened returns are subject to 15% resiwking fee. 
FastData prtxlucls have a 3()-day satisfaction gau- 
rantee. Call for return authorization (RA) number 
first. No returns on used items. Shipping is not 
refundable. Sorry, no COD’s. Personal/company 
checks delay shipping. Compatibility is not guar- 
anteed. APO’s add $15 per box. Prices/availablity 
subject to change. AZ orders add 6.7% tax. For 
your orotection. wc check for stolen credit cards. 
New Nlailinu Address: 

3655 E. LaSalle St.. Phoenix, AZ H5()40 
To place orders call: 8(X)-44 1-3278 
For customer service call: 602-437-8975 


CIRCLE 352 ON READER SERVICE CARD 


Copyrighted material 









HOURS: 

7 AM to 7 PM Monday-Friday 

8 AM to 2 PM Saturday 
Call on Sunday 



Systems 


Visa, MasterCard, Discover 
and American Express 
Accepted. 


P.O. BOX 3185 • OAK BROOK, IL 60522-3185 




International 
Orders A 
Specialty 


IBM PS/2 

Model 25-Color $1250 

Model 30-286 20 Mb Disk $1795 

Model 55SX-30 Mb Disk $2795 

Model 55SX-60 Mb Disk $3050 

Model 60-44 Mb Disk . $3200 

Model 70-60 Mb Disk $3550 

Portable 70-60/120 Mo Disk $5300/5795 
Model 70-120 Mb Disk 20 MHj $5150 

Model 70-/121-120 Mb Disk 25 MHz $6300 
Model 75-35 MHz $Call 

Model 80-70 Mb Disk $4800 

Model 80-115 Mb Disk $5900 

Model 90-30 MHz . . $Call 

10(M IBM Iniamals 

COMPAQ 

286 Mod 1/640 K $1625 

286e Deskpro 1/20/40 $1910/2210/2550 

386 Deskpro 20E 40 Mb/1 10 Mb $4475/5475 
386S Deskpro 20 Mb/40 Mb $Call/2850 
386/30 84/320 Mb $7295/10599 

386/25 110 Mb/300 Mb $6950/8900 
Portable III Model 20 $3400 

Portable III Model 40 $4050 

Portable 386 Model 40 $5200 

Portable 386 Model 110 $6800 

Laptop SLT 286 20/40 $3725/4225 

70045 COMPAQ Internals 

TOSHIBA LAPTOPS 

T1000 $665 

T1200fB/HB $1485/1999 

T1600 20/40 Mb Disk $3250/3650 

T3100/20e $2800 

T3200 40 Mb Disk $3400 

T5100 40/100 Mb Disk , . $4125/4700 

T5200 40 Mb/100 Mb S4900/5350 

ZENITH LAPTOPS* 

Minisporl $1379 

Supersport Mod 2 $t525 

Supersport Mod 20 $2265 

Supersport 286 Mod 20/4u $2975/3425 

Turbosport 386 Mod 40 w/o Modem $5050 
•Up to S5O0 Rebate 

DISK DRIVES 

SEAGATE 20 Mb Kit $259 

SEAGATE 30 Mb Kit $295 

SEAGATE 40 Mb Kit XT $366 

SEAGATE 40 Mb ST 251-1 $399 

SEAGATE 80 Mb . $599 

TOSHIBA 1.44 Mb Floppy $110 

PROCOM Ext 5.25' for PS/2 $290 

COMPAQ 1.44 1/3 HT $195 

Card Drives 

PLUS 20 Mb/40 Mb Hard Card $535/647 
PROCOM 20 Mb $379 

PROCOM 30 Mb/40 Mb $429/519 

PROCOM 45 Mb for PS/2 $795 

MAYNARD 20 Mb $Call 

FAX 

MURATA M1200 $Call 

MURATA M1600 $899 

SHARP F0220/F0330 $950/1159 

SHARP F0500 $1400 

TOSHIBA 3010 $1275 

TOSHIBA T30100 $1049 

TOSHIBA T3300 $1199 

TOSHIBA T3700 . . $1500 

COPIERS 

CANON PC3-2 $539 

CANON PC6RE $1000 

CANON PC7 $1210 

Toners $70-120 

TAPE 

IBM 6157 for PS/2 $1350 

IRWIN 40 Mb Int/Ext $465 

MAYNARD 60 Mb XT/AT Int/Ext $675/881 
MAYNARD 60 Mb for PS/2 $899 

MOUNTAIN 60 Mb $1199 

MONOCHROME MONITORS 

AMDEK410A $145 

COMPAQ Mono Amber/Green $210 

COMPAQ VGA Mono $210 

IBM PS/2 8503 $200 


COMPAQ 
Laptop SLT 286 
20/40 Mb 


IBM 
55 SX 
30/60 Mb 


IBM 

Portabla Mod 70 



1% Consultant 
and Reseller 
Accrual Program 

($52,485 paid in 1988) 


MULTISYNC GS $249 

PACKARD BELL Amber/Green $85 

COLOR/EQA MONITORS 

IBM PS/2 8512 $435 


PGS UltraSync 
SAMSUNG RGB 
Smartscan 735 
ZENITH 1390 


$500 

$245 

$520 

$405 


VOA/CAD MONITORS 


COMPAQ AGCM Monitor 
COMPAQ VGA Color . . 
HiUchiHM4119 . 

IBM PS/2 8513 . 

IBM PS/2 8514 
MITSUBISHI 6905 
NEC Multisync XL 
NEC Multisync 4D/50 
NEC MulbSync 2A/3D . 
PACKARD BELL 
ZENITH 1490 


$1399 
.. $520 
$2250 
$515 
. $1150 
. $2310 

$2050 
$1130/2400 
. $519/679 
$349 
$619 


NOVELL NETWORK 


$631 


HYUNDAI Diskless Workstation 
WESTERN DIGITAL 3 Node LAN kit 
w/WD Novell Driver 
Entry-level 286 Starter Kit. 4 Users 
NOVELL ELS II 

NOVELL 286 Software V.2. 15 . 

NOVELL SFT Level II V.2.15 

ARCNETPS110 

ARCNETPC120 
ARCNET PC260 
NE 1000 Ethernet Card 
NE 2000 Ethernet Card 

ARCNET Passive Hub 

ARCNET Active Hub 

Ethernet Terminators 

Novell trained i aulhorbed sales i 
Network support SSS/bour 

TERMINALS 

IBM 3196 $1050 

IBM 3197 Mono/Color $1650/1750 

WYSE 50 Amber or Green $370 

WYSE 60 Amber or Green $295 

WYSE 85 $394 


$850 
$575 
$1075 
$2100 
$3200 
$495 
$165 
$235 
$325 
$395 
$90 
$469 
... $38 
support. 


SOFTWARE 

Aldus Pagemaker $459 

COMPAQ DOS 3.31/4.0 $89/110 

dBase iv S455 

DisplayWrite IV/2 $299 

IBM DOS 3.3/4.01 $90/110 

IBM OS/2 Standard 1.1 $255 

IBM OS/2 Extended 1.1 $595 

Lotus 1-2-3 V 2.01/3.0 $310/330 

Lotus Symphony $420 

Microsoft Windows 286/386 . . $73/135 

Microsoft Excell $290 

Microsoft Word/Work $220/110 

Multimate Advantage 2 $259 

Norton Advanced Utilities 4.5 $85 

Paradox 3.0 $418 

PFS First Pub $75 

Quicken $34 

Smartcom ll/lll $90/150 

Ventura Publishing $490 

Word Perfect 5.0 $225 

LASER PRINTERS 

25-in-1 Font $295 

HP DeskJet Plus $675 

HP LaserJet II/IIU with toner . Sib/5/2725 

HP ScanJet Plus with/IF $1529 

NEC LC890 $3150 

PANASONIC KX4450 $1375 

TOSHIBA PageLaser 12-B $2499 

PLOTTERS/SCANNERS, ETC. 

CalComp $AII 

HP Plotter 7440A/7475A $965/1399 

HP Plotter 7550 $2920 

Sumasketch 12x12/12x18 $375/630 

PRINTERS 

Diconix 

150P/150 Plus $301/333 

Epson 

FX 850 260/84 cps $345 

FX 1050 260/84 cps 
LO 500 60/180 cps 
LO 850 264/88 cps 
LO 1050 264/88 cps 
L02550 400/133 cps 
LX 810 30/180 cps 
DFX 5000 533/80 cps 


$510 

$399 

$510 

$730 

$929 

$195 

$1399 


CIRCLE 295 ON READER SERVICE CARD 


■ SALES AND QUOTES (Outside Illinois): 1-800-634-8215 
SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170* 
QUOTE-A-FAX: 1-312-3254969* 


• All manulKturer's warranties are 
good through RP Systems.'* 

• Corporate accounts call Brian. 

• 13.5%V APR Lease anllable. 

• Owr 4000 products available 
with $6,000,000.00 Inventory In 
stock. 

• IBM AS/400 processes your order 
within minutes of receipt. 

• 24 hour bum in on all CPUs. 

• Stock orden piKed by 4:00 PM 
shipped ume day. 

• Credit cards charged upon ship- 
ment only. 

*As ol November 11, 1989 area code will be changed to 70& 


• Prjce5 subject to availability and 
change without notice. 

• Prices reflect 3% cash discount. 

• Next day delivery available for as 
little as $8. 

• Wire transfer accepted. 

• Fraud aggressively prosecuted. 

• Restocking charge on returns. 

• Educational P.O.’s welcome. 

• Corporate terms available 

• Prepay and deduct 1%. 


IBM 



Quickwriter 

$1079 

Quietwriter III 

$1125 

Proprinter X24€ 

$615 

Proprinter XL 24e 

$810 

Proprinter III XL 

$645 

NEC 

P2200 170/55 24 Wire 

$339 

P5200 

$507 

P5300 

$705 

P9XL 400/140 cps . . 

$1025 

OkMata 

ML 172P 

$210 

ML182 Turbo 

$230 

320/21 

$365/477 

■ 390/91 

$464/635 

393/393 Color 

$980/1089 

Panaaonic 

KX 1180 1192/38 cps 

$179 

KX 1191 1240/48 cps 

... $235 

KX 1124 192/48 cps . . 

$319 

KX 1592 180/38 cps . . . 

$379 

KX 1595 240/51 cps 

$429 

KX 1524 240/80 cps 

$540 

Toahiba 

Expresswriter 301/311 

$333/410 


COMM.fEMULATION 


IBM PS/2 50-80 5250 Emulation 

$675 

IBM PC XT/AT 5250 Emulation 

$675 

AST PC XT/AT 5250 Emulation . 

$575 

IBM PC XT/AT 3270 Emulation 

$450 

IRMA Board 

$Call 

US ROBOTICS 1200 Int 

. $100 

US ROBOTICS 2400 Int 

$159 

HAYES 12008 Int/SCII . 

$243/282 

HAYES 1200 Ext 

.. $277 

HAYES 2400 Ext 

. $419 

HAYES 24006 w/SCII Int 

$418 

EVEREX 1200 w/SW 

$75 

EVEREX 2400 Int/Ext . 

$137/195 


MULTIFUNCTION CARDS 

AST 6 Pack W/384K $199 

AST Advantage/2 for PS/2 $Cali 

COMPAQ 1Mb Memory 386/20 &20E $575 
COMPAQ 4Mb Memory 386/20 & 20E $2050 
COMPAQ 1Mb Memory 386S/Portable $575 
COMPAQ 1 Mb SLT $625 

IBM i486 Add on ... $3000 

VIDEO BOARDS 

ATI VGA Wonder 256K/512K 319/419 

COMPAQ AG 1024 Board $1049 

COMPAQ AG Memory Board S425 

COMPAQ VDU $145 

COMPAQ VGA $419 

GENOA 4400 4400 

GENOA Super Hi Res 800X600 $175 

GENOA Super VGA $310 

PARADISE Auto Switch-480 $195 

PARADISE VGA Plus/VGA 16 $295/301 

RP MonoGraphics $69 

CHIPS 

Intel 

8087-1/2/3 $220/149/109 

80287-6/8/10/A $167/220/259/355 

80387-16/20/25/SX $359/445/575/329 

ACCESSORIES 


AB Switchbox 

$40 

CA P15 Power Director 

$100 

Kensington Masterpiece Plus . . 

$110 

Keytronics 101 Keyboard 
Printer Cable 6710720' 

$100 

$20/25/60 

6 Outlet Surge Protector 

$25 

MICE 

LOGITECH C7 HiRes 

$70 

LOGITECH PS/2 

$69 

LOGITECH C7 Serial 

$69 

LOGITECH C9 HiRes 

$85 

Microsoft Mouse with paint 

. $119 

IBM Mouse 

$85 



Mail Ord«f EI«ctronic« • WortdwM* 


ameco 


ELECTRONICS 


— QUALITY PRODUCTS 

COMPETITIVE PRICING 

PROMPT DELIVERY— 


DFI Scanner 
and Mice 

Scanner only: y-. 

• IBU PCOT/AT ^ - 


4* Scenn-ng Wmdow > 

•lOUlforOTP 

•nd Graph<s Programs 

• 400OPt HS3000 Ptctured 

HS3000 Seanof $189.95 

DMS200 senai Moose ..$39.95 
Logitech Mice A Scanners 
Also Available! 


Intel Products 



CBaooo Ptcturetf 

C66000 Comscton $749.95 

Coofocessor 

CB6010 ModsmOpIcn $249.95 

■orCSSOOO 

IB1200 Inboard 3e6<PC $649.95 

wIMB’UU 

MB4320 AboveBoardzae.... $449.95 
MB4420 AboveBoardzae.... $499.95 

PLUS MuKibovd w 51ZK RAM 


IBM Compatible Display 
Monitors & Packages 

Monilor/Card Packages 

JE1059 TM5154 EGA Monitor & EGA Card $459.95 

JE2058 TM5157Mulllscan Monitor SVGA Card $609.95 

JE2060 TMS1 56 VGA Monitor & VGA Card $529.95 

Display Monitors 

AMBER 1 2* Amber Mortochrome $99.95 

HD55H 


MuMscan 
Monitor & VGA 
Card Package! 

JE2058 Package 



RGB 640 x 240 

MuRiscan Monitor 1280 x 800 .... 



....$1099.95 


$369.95 

VGA 720 x 480 

$399.95 


TM5157 14' Muttiscan 800 x 600 $469.95 

GM1468 14' Flat Paper White Monochrome $119.95 

GM1489 14’ Flat Screen Amber Monochrome .. ....$109.95 
]i ’l l, — — — 


TMS1S7 Monitor 


GC1S00VQA Card 


3.5" and 5.25" 
Floppy Disk^^^ 
Drives 

MPF11 PIctursd 


Sony 

MPF1 1 3 5* 720Kb mHmal Floppy Dnve $69.95 

SMK 5 25’ Instakabon K4 w^acepiala 

....$14.95 

Toshiba 


3M)RU 3.5* 1 44Mb Intmsl Drive .. 

$109.95 

TEAC 


FD55B 5 25* 360Kb HaH Heigm 

.. $99.95 

F0S5G S ZS'l-ZMbHaHHeighi 

$119.95 

Jameco 


JE1020 5.25* 360Kb Hsif Hetgm Black $89.95 

JE1021 5.Z5' 360Kb HsH HtKIhl Gray $89.95 

JE1022 5.25' 1 2Mb HaRHaighi Gray $99.95 


Ouadram FAX Board 

• IBM PC/XT/AT I Tl 


4800 Bud 
• Includes speaker 
manual, pnone oord 
and a 1 -year warranty 


JTFAX $249.95 



Call or Write 
Today 
for a FREE 
80-Page Catalog 

24-Hour 

Order Hotline..- 

<^15) 592-8097 


Jameco DBZ5 & 

Centronics Switch Boxes 

• All Pins Switched 


• Long-life Operation 


• Gold Plated Female 


Connectors 



JE1170 Pictured 

Pail No Detcriodon 



JE1170 DBZfrpmArBSwdcn $22.95 

JE1171 OBZS^pmA/acswdcn ...$27.95 
JE1172 DBZ5 pm A«rC/0 Switch $29.95 
JE1173 CenPe-pmAB Switch... .$24.95 
JE1174 Can 98 pm A/BC Switch $27.95 


Seikosha 9-Pln Dot 
Matrix Printer 
/ 

fi. 



• dot matrix print head * Centronics 
parsllet interface • Epson or IBM modes 

* Crtaracter attnbuie capabiiittes Double- 
tmdih. double-stnke. italic, superscript 
subscnpl and underlining 

ElXlilO- DtKtlpUttn Eflfi* 

SP2000 Oct Matnx Printer.. .$199.95 
PR1 Repiecement Pniter Htoon $9.95 


STiZSN 

ST138N 

ST197N 

8T12S 

ST138R 

ST1S7R 

ST229 

ST22SXT 

9T22SAT 

ST238 

ST23eXT 

8T238AT 

ST251.1 

8T291XT 

snsiAT 

ST277 

STZTTrr 

ST277AT 

ST4096 

ST4144 




Seagate Hard Disk Drives scsi 

w8«i (XT)|wfi84H (AT)| Hard Driv** 


ZOMb 

90Mb 

40Mb 

20M) 

90Mb 

40Mb 

20Mb 

ZOMb 

ZOM} 

90Mb 

30Mb 

30Mb 

40Mb 

40Mb 

40Mb 

SOMb 

60Mb 

SOMb 

SOMb 

iZOMb 


9 5'MH 
3S‘HH 
35*HH 
3 5*HH 
3.5*HH 
SZS’HH 
5ZS*HH 
5.Z5*HH 
5ZS*HM 
SZS'HH 
5Z5*HH 
5Z5*MH 
SZS'HH 
SZS'HH 
SZS’HH 
SZS’HH 
SZS’HH 
5Z5-FH 
S.ZSTH 


Bpead PeniMt Ortve Alone CoWroier Controller 


40ms 

40mt 

40nis 

40m8 

40ms 

40ms 

6Sms 

SSrrts 

65ms 

6$ms 

SSms 

65m$ 

28ms 

40ms 

40ms 

40ms 

40mt 

40ms 

Z6ms 

zems 


<Z99.»S 

6949.95 

6999.99 

6299.95 

6289.95 

6379.95 

6224.99 


6249.95 

6979.95 

9409.95 


6289.99 

6299JS 

641945 

6449.95 


633949 

6989.99 

9489.99 

6849.99 



Data Technology 
SOMb Hard Disk Card 



• IBM PC/XT Compatible • Sett-contained 
hard disk sub-system • Low-level formaRed 

• Easy installation • Self-booting • Low pow- 
er consumption • One- Year Warranty 

SA30 $379.95 


Colorado 
Memory 
40Mb 
Tape 
Back-Up 


■ IBM PCIXTIAT CompaliNe ■ Back-up 40Mb 
in 40 minutes • Back-up 60 to 120Mb with ex- 
tended tapes and data compression software 
DJ10 40M0 Tape Back-up w/Tape $299.95 

TB40 40Mb Tape Cenndge $24.95 



fl/XEGA and VGA Paint 


' IBM PC/XT/AT Compabbia 
' Pop-up Menu 
’ Zoom Imege Widows 
’ Image Uerary 


Part fte DeKrifiuen Piise 

EGAP EGA Paint Program... $79.95 
VGAP VGA Paint Program $119.95 



Software 

for IBM PC/XT/AT. 386 or Compallblet 

PjflMe.. .OucrlBtion Prise 

CATR CAT Trainable OCR...$18B.95 
EASY VTOROSTAfl EASY 

Word Processing $39.95 

QAPLUS DiagSoR Diagnostic..... $89.95 
5PINR SpinRite Hard Disk 

Relormefler S59.9S 


Dynamic RAMs 

4164-150 65.536x1 tSOrwl 

41256-100 262.144x1 noons) 

412$6'120 262.144x1 1 iZOne) 

41256-ISO 262.144x1 (150ns) - 

S11000P-10 1 046 576x1 (100ns).... 
51 1000P-eO 1.048.576x1 iBOns) 


.$2.15 

..$3.95 

..$3.69 

_$3.25 

$12.95 

$13.95 


V20 & Math Coprocessors 

UPD70I06-5 (SMHz) 1/20 (Repiacet 8066) ....$5.25 
UPD70I06-6 (8MHt)VZ0(FUplecei80e&2)..$6.95 

8087-2 PC/XT Comp (SMfU) $129.95 

80287-10 ATComp (lOMHi) $239.95 

80387-16 386CorTp.(i6MHz) $349.95 

80367-20 386 Comp (ZOMHz) $399.95 


Computer Keyboards 

IBM PC'XT AT and Compatibles 






i] uH..) 

mwm 


: j 


Lj “ 


LI 


JE2017 Pictured 


JE201 5 84-Key Standard AT Style Layout $59.95 

JE1016 101 -Key Enhanced Layout with 12 Function Keys $69.95 

JE2016 111-Key Enhanced Layout with Solar Powered Calculator $79.95 

JE2017 NEW! 104-Key Enhanced Ldyoui with Trackball (200 DPI Resolution) $99.95 


1355 Shoreway Road 

Belmont, CA 94002 

24 Hour Order Hotlfne (413) 592-8097 

FAX'S (415) 592-2503 or (415) 595-2664 

Telex 1 76043 -Ans Back Jameco BImt 

Data Sheets • 50c each 




J 


ameco 


ELECTRONICS 


MMC 


$25.00 Minimum Order - U.S. Funda Only 
CA Residents Add 6%. 6.5% or 7% Sales Tax 
Shipping - Add 5% plus $1.50 Insurance 
(May vary acco^ng to weight and shipping method) 
Terms Prices subject to change without nobca 
We are not responsPle lor typographical errors 
We reserve the right to subettute manulacturers 
Items subieci to availability and poor sale 
Products pictured may only be representative 
Complele test of lerms/warranlies is available upon request 

1 7AM - 5PM P.S.T.: 


24’Hour Order Hotline (415) 592-8097 • The Following Phone Lines Are Available From 
• Customer Service (415) 592-B121 • Technical Assistance (415) 592-99M • Credit Department (415) 592-9963 - All (3ther inquiries (415) 592-7108 

QRCLE 346 ON READER SERVICE CARD 











COMPUTER DISCOUNT WAREHOUSE^ 


mEmErsan 


COWT’i.ETS YOU BRING THE 
FAMKHJS EMERSON EC800 
BUSINESS MACHINE HOME 



WHY PAY iny ■«( 


RETAIL? 

CDWSeUs 
For Us$ 

AND SERVICES YOU BETTER 


INTEL BOARDS ft COPROCESSORS 

INTEL Above Board Pius. $410.68 

INTEL inooart) 366 PC S66.S3 

INTEL Visual EdQe 448.39 

INTEL Conned Co processor 712.43 


SPEED UP YOUR 
PC UP TO 500%! 



MATH COPROCESSORS 

INTEL 80287-8 
INTEL 80287-10 
INTEL 80387 >6 
INTEL 80387 20 
INTEL 80387 25 . 

$119.90 INTEL 80387 SX 
95.20 INTEL 80387 33 
137.30 INTEL80Ce6A 


$206.55 

223.55 

369.60 

390.65 

541.92 

36242 

57540 

395.50 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


AST SPECIALS 
MOL70 CALLCOW^' MDL390C .MSTOCK 
MOL 140 FORAa MOL3150C. &REAOY 
MOL300C AST MOL 38625. TDSHIP 
M0L340C PmCMG MDL38633 CALL 
WORKSTATIONS 

AST105X ALLAST 

AST 3e6SX Model 5 /Model 45. WOfIKSTSTXSNS 

AST Bravo ... INSTOCK 

SAMSUNG PC TERMINAL286 $106440 

EARTHSTATION V 40 or 286. Afcnw or Ethamei CALL 
WCKAJW) Bill 

PBlQ00.12L9tt $1219.70 Pee00.t2l4« . $119886 

PBlCOa40Meg 4161481 P8B00 16h9lz $138870 

IBM PS2 

MOL 30. 20 Meg$16S5.17 MIA 55SX X LtegSM58 
MOL60 40 hteg 3340.15 MOL S5SX. 60 Meg 3178J9 
MOL 60. 70 Mm 384442 MOL70 60Meo 374740 
MOL 30286 i Dr 1412.10 MOL 70 121 S2S944 
MOL 30286. 20 M 192040 MDLe0.40Me9 437A40 
MOLSOZ.30Meg2876.79 MOLe0 70k^ 506947 

comPAa 

?86.M^ I $1549 95 368 25M« MCOO 9817789 
286E.MDL1 189940 3e620E40Meg 429812 

286E.MOL20 2172.45 386^ Meg 4943.22 

386E, MOL 40 2453.41 ^T II. Mt)L 2 1H810 

386 klMHj. 130571843 PORT II MOL4 2697.42 
386 5588M P^T III. MOL 20 349545 

3866 MCA 1 2324 49 PORT III. MOL 40 399945 

MOL 20 2783.12 PORT 388 MOL 40 542644 

3B6S.MOL40 309244 PORT 386MOL 1008689.74 

TOSHIBA 

T-IOOO $65785 '-'.u. $ffl760 

Tl200.2 0nv« 1455.74 T5100 ASAH 

Tl200.20M<n 195940 T5200 40Meg 494342 

T310Oe 268876 T5200 100 Meg 547540 

T3200 330345 CAUFOAA^ESSOflES 

WYSE 

MOL 2106 $895.50 MDL2214 $192140 

MOL2112 127140 MDL3216 206047 

IMntaporl NEW! 

Suptrtpon 60 2 Dr/20 Meg CAU COW‘’ 

Swperspon 266. 20'40 Meg FOR LOWEST 

Tiaboepod 386. 40 Meg ZENITH LAPTOP 

Turtioa^ 386. 40 M^ . wmodem PRICING 

DESKTOPS 

2-248 12 MHz ALL 

Z-286LP12MHzMod 1 ZENITH 

2-386 25 MHz Mod. 1 DESKTOPS 

2-386 33 MHz Mod 1 IN STOCK 

WY5E85 30Ainber 47890/29110 

V^VSE 09GT 30182 


LXBIO CALL LO510 AUEPSON 

Loeso COW" LO950 . MODELS 

FXBSO F0R8EST LO1050 READY 

FX1050 PRKXEVER LO2SS0 TOSHP 

COW" azocfcaaMcuHheeHiKMn andribbcna. 


NEC 


isop/aoo... 


P2200 
P5200 

by KODAK 

$309-17. 4«.i7 

TOSHIBA 

321SL $46895 EipreSSwreer 311 $377.16 

341SL 99244 EroresSwreerSOI 32884 

351SX 94985 CALL FOR ACCESSOflftS 

bfoChsf 

M-1724L . $579.84 M '709 ^47 

h#l20 44040 HR40 ».12 

OKPOA 

Ml 182 Turbo $234.46 ML321. . . . $47948 

ML 172 199.95 ML 390 47896 

ML 360 NEW Ml 39' 63946 

LASERIJNE6 129249 ML393 99890 

ML320 329.68 ML 393 Color 1067.60 


M 1 1 1 


SOFTWARE STARTER KTTS 
Lntry Level 286 Starter K(. 4 Users 
Entry-Level 286 Sianer KH. 8 Users 

NOvfcLL :-at Soitware V 2 15 

40\^LL SFT Nelwm V. 2 15 

$42940 
89949 
1839 65 
298840 

tfTERFACE CAROS 

3COM£THEHl.lNk 

$37545 

ARCNETPCiXLANboard 
ARCNETPC'IOE LANbowa 

16427 

IM.SO 

ARCNET SMC i88«Worhstakon Board. 
ETHERNET Intertaoe Covnoor |NE lOOOl 
ETHERNET Plus Bovd (loi 286) <NP600|.. 
G-NET menace Can) wCabie 

35925 

29640 

83^34 

29842 

THOMAS CONRAD 16 Pon Hub 

THOMAS CONRAD 8 Port Hub 

81125 

.37845 

men 

Novel Irelnad and aulhorized telae and eupperl 
See WORKSTATIONS under Cenwuian. 


WORDPERFECT 5 0 545’ .35V.. 
ASHTON TATE dBase HU . dBase IV 
ASHTON TATE Mufemate Advarxage I 
LOTUS 1 2 3 VXS . 3 5' V22 . . 

IOTUS12-3V3 LOTUS Nefwotnet 

BORLAND Parado. 30 

BORLAND Quanto. Sdekcli • . . 
MICROSOFT Erteei ' WXidows 396 
MERIDIAN Cartion Copy . 
SYMANTECO&A 

SC^TWAREPUB Ha/vatdGraphcs 
XEROX Vanuca SoUwm Vwwn 2 0 


$22980 . 23890 
42440 ' 47810 
I 28812 

33945 

33740 1592.20 
4S.17 
14842 < 13145 
25230 1 129.05 
11947 

417.60 

27171 
679M 


COW Color ' Mono Cwds w4>.. $9940 / 89.00 

HERCULES' Color/MiywCardswP 146.14/179.84 

ATlTMonotfvomeMonaor 189.40 

AMOEK410A 1280 14989<679.7e 

COMPAQ Mono VGA Mono 16740/20945 

IBM PS2 8503 20945 

SAMSUNG A/eber 84.10 

NECMorxv^ . 129745 

PGSMAXtZE- MAX1S 139.40/25840 

PACKARD BEU Green or Amber 4896 


1124. $339.18 1592 $142.44 

1595 463.45 3131. 31840 

1180 19195 1524 562.10 

1191 232.12 CALL FOR ACCES90HES 

LASER PRINTERS 

BROTHER Hi. 8e $179380 

H PLaserJeiModel2'£}. 169985 274485 

HpOeshiM 50800 

NEC LC990 309540 

PACYCOATA2Sn1Cannjge 28346 

TOSHIBA Page LaMf 12 447948 


EVEREX 12006 24006 .. 

EVEREX 2400 Ext . 2400 P&2 

INTEL 2400 inerna 
INTEL 2400 External 

HAYES 

HAYES 1200 $27840 .'4006 $378 45 

12006 . 26940 2400PS2 387.1$ 

2400 41808 Personal Modem 109.70 



• Siiles 


• ServkbS/'.Suppiirl 

• PniduLi Knowtedce 
^ • On Time Delivery 

• Frequent Buyers Fn^rum 


$97.90/184.15 
19940/205.45 
149 75 
17894 


Courier 1200 $27860 l200External $129.10 

Courer2400 279.60 2400B 199.70 

12006 10845 i 4400KbT 64520 

Dual 14.400 HST 9786S 

MWt MEGAHERTZ corporation 


FLOPPIES. DRIVES & TAPES 


1023 

1043 

1044 


$374838 t2x12 . 
6477.15 12x18 
991806 36x46 


.. $35812 
71810 
3236,15 


CgNNER40Meg "OMeg. 

QE^NOX eOM^ft Tape^xt Tape 
GENOA 150 Mao Ini T» — ___ — 
IOMEGA 20«20Eittert^r 
IOMEGA 61441 8I44X 
IOMEGA B244X6120X 
ICMECVL B220X. External 525' 
IRWIN20M 40MlnterrWTape 
MICROPCXIS Al Models 
MCXJNTAIN44401nl Ext 

MOUNTAIN 1 SOM Fiesale 

PLUSPasspon20 40. 

PLUS 20 6 40 System Kit 
PLUS PS2 MC Sysi^ K4 
PLUS DEVELOPMENT 20 Meg 
PLUS DEVELOPMENT 40 Meg 
PRIAM 40 Mm 60 Mm 
SYSGENS iTExt FloSw 
WELTEC 5 25 External FUppy 


$445 29 625 29 
689.60 419.10 
107845 
1668.92 
9M.66 129910 
199025 992.80 
1619.40 
399.10 539.20 
CALL 
38540 ' 557.75 
139849 
479.10 ' 579.88 
489.75 
585.58 
$527 44 
67740 
66945 749.95 
22525 
207.77 


AME 1200VX 
AME 330)0 
AME450AT 

500 Watt 
800 Watt 
SlOO 


BC-450 

BC-1200 

BC-2000 


AMERICAN 

$811.45 AME 520ES . 

. . 257.72 AME-BOORT 
321.82 

HgacaShiald 

$55545 SSTOlU 

62856 1200 Wan 

5945 eOuOetSurge 
^ Ourani Technolegfs. bic. 
$33810 6PS 550 
.46811 BPS-1200 . 

$349.50 4CXIIIH 

64945 LC-1200 - 

117940 LC18O0 


$79740 

962.7$ 

2745 


$44.29 
.. 15846 
196.80 


lUiTiCH 

$3r.40 12x18 


ScanmanPS2 $225,50 


$59840 


N.8425 . 

N843B 

N3053 


wwierr PACKARD 

HP7440A $86840 

HP7475A 138948 

HP7560 282648 

HP7570 LOWEST PRKE 
HP757B-EXL CALL 
HP SCANJET. 104866 


INilKUMlM 
HI DMP-S2 , DMP 52MP 
HIOLiP-56A 

mvt 

Image Maker 


♦MlnlScrlDe 


^Seagate 


SEAGATE 20 hteg $26546 SEAGATE409680 55845 
SEAGATE 30f«Q 27942 SEAGATE ST 251 1 32523 
STORAGE DIMENSION 




A 6 SwiKfting Box (Paralel or Serial) .. 
BASF5Packo(iOOSOOwCase 

$39.95 

2940 

KENSINGTON Masterpiece 

9899 

KEYTRONICS 5151 IBMofATST 

133.95 

STHGEN UncalCannaaon 2SeK. 512K 

447.72 ' 51_1S 

XT Power Supp^ 150 Wan 

5800 




VGA & EGA MONTTORS 

COMPAQ VGA Monoor $64866 

MAGNAVOX 943EGA ' 9CM062 38540/37242 

MITSUBISH1 1409 ' 1410 282.44 ' 38540 

MITSUBISHI 1381 Diamond Scm 51920 

NFCMuiMynclIPks 888.10 

NECMultisyncXL18lndi 208840 

NECMulbsync2A , MuReync30 48745 68745 

PACKARD MU 8541 VGA 31920 

PACKARD BEU 8524 Enharved VGA 388.95 

PACKARD BELL 8526 MMMync 477.40 

PGSUIIfasync12 49343 

PGS LM’alv'X. >4 16 51866 667.77 

SONYNUascan 1302. 1303. 61645 54842 

ZENITHZ-1490 . 55440 

VGA DISPLAY CAROS 

ATIVGAWbt4er2S6 .426248 

ATIVGAVtP 23224 

GENOA 5200 '5300 30545/27120 

RENAISSANCE RVGA II RVGAI 23849 192.05 

PARADISE VGA /VGA. 16 220.66/28833 

VIDEO 7 VGA 257.15 

V1DE07FaslWnle 312.1$ 

VIDEO 7 VRAM VGA 434.25 

EGA DISPLAY CARDS 

GENOA Super EGA Hi-Res 800 x 600 $243.40 

PARADISE AuoSwPch EGA 480 18888 

VIDEO 7 Vega Deluxe 219.74 

CAO MONITORS & CARDS 

MITSUBISHI 6806. l9-<ncn $2320 90 

MITSUBISHI 390SL80K 163862 

MITSUBISHI 39(KeOK 179880 

SIGMA Laaerview 1687.18 

VERMONTCobra 3777.75 

METHEUS 1104 . . . 103940 


4950 avwFoao- 

aettramJTFaiSeX) 42755 914RPF0300 .. 
OaZranJTFaiFtatt 42925 »4«RPF033D 


LOGITECH C9Senal.PS2 

LOGITECH BUS 

MICROSOFT Mouse (Bus Veraon) 

MICROSOFT MouM Varvon) 
MICROSOFT Mouse wWindows 
MOUSE SYSTEMS iSenal VetsxDn) . . 
MOUSE SYSTEMS iBus Versgni 


... $8845 
9199 
10944 
11725 
13837 
99.U 
10877 


HIGH VOLUME BIDS INVITED 

2840 MARIA. NORTHBROOK. IL 60062 FAX (3t2) 291-1737 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE ” 

WE SELL NAME BRAND ITEMS FOR LESS! 


NOW! 




9Mh 7».7a0CIJrMawFH 
Sfl^COTSM 
l6tfi Slfport COT Mowfrl 



A 800 ) 233-4426 

W l» IMin/slv. » CAV I 1 _ 


UHWEHI 


In Illinois FAX 

( 312 ) 498-1426 ( 312 ) 291-1737 

NEW AREA CODE 708 — EFFECTIVE 12/1/89 



Apply for the CDW~ Credit Card 





Order Toll Free 

800 - 558-0003 

P.a BOX ITSn. MLWAUK^ Wl 63217 
ORDER LNE8 OPEN 

. M»n.>Pfl«AMMPMCCT8«. I1AM«PM. C8T 


PRODUCTIVITY SOFTWARE 



PRINTERS 


Order Toll Free pmo io/n/99^ 

800 - 558-0003 

Wl ORDERS a INFO (414) 357-8161 . 




RECREATIONAL SOFTWARE] 


t0»*V3i) . 

JndChorc* 64«« 

• tan .. .. .. IM«« 

AbMOHta ... t7«e 

Aeee>«4PgV*«n' -- <•*•« 

Ac tan Ptaifw - CompM* .. B».« 

Aijit— taetWaSt ..S7.W 

3O...0RW 
4W.t6 
.««> 
134 W 
1*7 M 

Auto*vteh£r4s0W 

VM 
..86«5 

■ un 
-a<s 

i«.w 

•tamlWadWMwA. 

•taekita* 

Calanto 0«ata> * A _.,3l.f6 

Catar>C<PV*60A II4M 

CkrtiA lOR.fS 

ChackR .. tat* 

ChKkWitaPta... 

C<4aakVCAP*il .. KPW 

C(r«w>wnlDa3M*tMi) 22* «$ 
CCTWuawiiOeiSMKUlO ZnW 
CmuiWiim4U82. .22 **S 
CcwIFCIAA .... . MW 

Ca«M20A M«6 

CoMOovl.t MRH 

D»m 4 a 47*H 

MCtamataeklO II4M 

DACtoyAceFSOA (7W 

DACBsvt«MA 49.«6 

OACEoyeRvAkNW* C7W 

OACCayUtaAcctr^ A _.4I W 
OACloyPvwiicPUA.. . .67.«6 

DACtakyWetalA... .4I« 

OAC FWd Ev«iyl»*ig 17 46 

Don Itatai't 0«w I 1 12 W 

Oeksloi ZWt« 

Ook^..... .....40»W 

0in.i2A i*4» 

Dr^CAOJOa . 2D4«S 

0»4l^V12 .. .. 43iH 

OMklMiZO ....tttt 

0«e>l»> 22 a — 77 86 

OmO»I*» 3 Ma 10*W 

CtacttacMAlA M.t6 

OtadNv* .... .. 148H 

OkkT«c7r4elv>Atf«. )I4M 

.. -38*6 

. ..44*8 

0«ni»0ModAta 1MH 

Oota Cod Buport - 72(6 

CkoAiCAD Uta 314 ft 

Btaekup ..99«S 

tovOowVtt.. - 124ft 

eav«ntai2 274 ft 

ErcitaOA ....4lf.ft 

ErwvopNci w/Ool Pta .... 24t9t 

triiffapi Ktt 

6rHal2 .. .... tl.ft 

Fiallaek*2eiA . . lOfft 

F«BlR*M<d40 .47ft 

tollOK .. . 24ft 

taleal ttft 

FlfpntO . SSfft 

......f7.f6 

fMPwbtawZOA ...Ttft 

Rw Chalky ■ Itf.ft 

24 ft 
.Mft 

Foim RrAtt Alft 

FcoTtOfnniA .... ft ft 

tavnWlOlwAtaA . Mft 

«2ft 

It 4tf8 

Fn taw * [V>2 1 A Iff ft 

F«cr4PnQ»2J Mft 

CttWItA t74.H 

C«n2 0a4k1edPub.V20A 174 M 

6fm2taar«l.l f1 ft 

OfmArttiAA .2H.ft 

6mPif(.21wnA 27fft 

GfnCod ««■<«»« tdte Itf ft 

Cwftat 2M.ft 

C f u iM O i'itokta SIf.ft 

6«tatal.. 124 ft 

SoSctalFka 3ffft 

MOTA 4*ft 

CiOTwrc 

6<^kiltataic 72ft 

Il7.ft 

FkiVWtmafCamt . Itf fB 

•• • ..Tf.ft 

IMfl 


MtU«nDca2Q4 24ft 

MtMocnAam 1 1 ffft 

MtMdtata>40A 19 ft 

M l PoMdCoT^tarAO Iff ft 

MlfCWotalJXA f7tt 

MXIketfciti) .. .SBft 

MZO«4ektakV-4*A t7.tt 

NLlOulekC2J)A «7.f6 

M.1 WlrtaiM 3H V2I 47tt 

M.11 I**m 2WV2I IM.ft 

Ml kMrMsM OvMl- taoHt 2lf.ft 
MlWvdVtA ZQft 

MlFettan&i«f4 10 ...... 2ff ft 

MocaSoUa . Mft 

MoMftO IffM 

ktarv^VcxcMerwvtat 134 ft 
MotwadVtl tl4ft 

Morel s Mata A 4Sft 

Mvnu Btelf . Mft 

MamWoM... Iff.ft 

MtexvxMt OWMk .mft 

Mc<aSavF*f eiiwh *A ...201 ft 

ktactO .tZtt 

Mor^MaMVlA t7.ft 

NMMoftal.... ..Mft 

Wpoiaacf -..-42 ft 

W f ■p w i 1 1 Ro A .....9 ft 

NortanComnordarZOA ...Mft 

NnfaneiBOT - -.41ft 

MwfonC jktaiA 17ft 

Morten Cddn tor OI/3A ..M~.Mft 
NartonUHAtA Mft 

NwnbMUpA ... 4f.fl 

OMcoSKtoTtotZO 9f6 

OMcoWkito.. HMft 

OvonAcwilZiA tf7ft 

Opkir* .....4f ft 

Ot/2fN»— I luIUiMytafI ..ff.ft 
Ot/2 ft— r 4utk.ir I M^loel Sifft 

01*0 .t7ft 

PC.ttaaWi ...Af.ft 

fCPahtaiAhA ffft 

fC.fWbtuh* Mft 

PC. FtoHbtiAh* wAitodow . Tf.ft 

PC RwiiBulkji Alft 

PaooPMfcl 29 ft 

PcgMA t7ft 

PcvDitelOA - .. 47f.ft 

PCAn«M*wot Cft 

PCFtaidb ...4748 

PCCktoo «A .. . 9.ft 

PC t » c iol u |i tlft 

PC1at4 tZft 

PCtookOfWU .. 74ft 

PCVpa* CAU 

PC UlA 9.ft 

PMie1««*C<]mM3V4.3lA IMft 
PnWiwa«iPOaR ._...224ft 

Por. Fern 17f ft 

taitoclAcGfa... .. ..4fft 

104 ft 
19 ft 
Jtft 

PtSIdCTtocolOA fift 

PfSIdPubZOf - .74 ft 

PfSPkilSriwNctA M.ft 

toSPaP fta20A.._-_ 174ft 

PftPRd Wrta A I9M 

PtonPortociA If4.ft 

f Wttam ri PCPiiltak t2ft 

tap Drop A . - 21 ft 

M-n-PioM . . f4ft 

PronrtH . ffft 

PrMQfO ftft 

PtoeontaAA . Mft 

PubMRLIgpl Mft 

PWbtaillA -. Mfft 

PuttohMi t,p» Friday l.l 214 ft 
PtfdPwtPMitauPi — . Iff ft 
PuMtantafciraPM..— . IMft 
PlM4^OT■ Ito aorptik . — — KIAft 

0*A V2 a 214ft 

OOnl . . Mft 

OanvnlMl? . . Mft 

OwrvntO/tO . . ... Mft 

OuiPtaA IMft 

OvfctanVlO 27 ft 

fttoek 1«.f6 

BGOftoBEtaiAO ...lit ft 

JOft 

Mft 

taftaZO . 172ft 

tatoyeoldVlO .. Iff ft 

tamctaZ ffft 

n—jmoltH ..26ft 

I^MtvttarVll). ff.ft 

* • • •• ..ll.ft 

Iff.ft 
. Mft 

Sh0«PDrtr«fF/X22 _.2lf.tt 

SktaWckaa.. W tt *l.....l24ft 
SktowoyilZA Mft 

- - - — fffft 

ZMft 

tirukurii A A IM.ft 

Mfft 

27 ft 

Spfmwtto Mft 

■ ■ ...tTft 

SprtfA - . .. IMft 

S«* 

tTfft 

Succfp.lrc ...I24t 

tumlA ... . 124ft 

S»wor P rotoc1*20A 2Mfl 

22f.ft 

. -CAU 

IwtaKf ffft 

24f ft 
-ffft 

I72.ft 

Tu 

Fvtaii 

tot IM flfftr'* 
t '«r»ti 

ikw Cff (414) MF tlft 


STAR 
NX 1000 MulHtt2. 


PANASONIC 
179 1180 NEW 189 


NX 1000 Rainbow 229 1 191 NEW CALL 

NX 2400 299 1124 NEW 299 

439 
589 


HOT PRICES ON 
NEW MORELS! 



XB 24-10 NEW 
XB 24-15 NEW 

XR 1000 NEW 359 

XR1500 NEW 469 

RICOH PC LASER PRINTER •™s«uv.»y 

DfTHEfaoONT- 

6000 PS - $2749 DeUvered* i«><»n n*™ 


• • VENDEX HEADSTART III • • 

WITH VGA COLOR AUTO SYNC MONITOR 

NEW SUPER LOW PRICE 


CALL for the Latest Details 

I I 


es 


PC MODEMS 


Ava»ml200C HCMxtwTMl 
AvoImx 2400 HC mtamd 

67 

lU 

AvalmOeOOEjrtMnal 

BM 

AH 24006 Intomol MNP 

- > i»r 

Supra 2400 Ini w/Mlnor 2 .. 

9S 

Supra 2400 Baud Ext*mal 

11$ 



Packard BbB 1200 Ext 

78 





PracHeol Pbt 2400 Ext SA .. 



F-tttPtatapalA Mft 

F-IACembo1Pto4 Mft 

flft 

PfOPlMuNarn M.ft 

.....Mft 

taery Ida Aifv A .. . . 

' 2lft/Uft 

S7.ft 

Mft 

RaPaaa rA 2Zft 

fV^Sfnutotor 20 a lift 

FeettaendA Mft 


ecAdBgahA 

SividPihCtodl .... 
Saird tafri tiktie . 


UrdedTNonadFdeon .. 2Zft 

SfeotowCtaA 3Qft/21ft 

tkyFeal IffI 

Mytaok 2Zft 

ZZfl 

2l.ft 



RA 4 «> ffw Mm aM ad M acofM. Men aM a«*Mly aakpd to ctoagi dfroft adta. if Off ■ 

CIRCLE 274 ON READER SERVICE CARD I 










This is what a year’s worth 
of PC Magazine looks like . . . 


...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 

Introducing COMPUTER LIBRARY! 

COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
full text of a year’s worth of these 10 
leading computer publications, all on a 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 
Altogether, each disc covers more than 


43,000 articles that have appeared in the 
last 12 months. 

Fast, Easy To Master! 

Locating the exact information you 
need is a snap because COMPUTER 
LIBRARY includes BlueFish searcbware 
from Lotus Development Corporation. 
Just enter the topic you’re interested in. 
BlueFish rapidly locates all 
the articles that mention 
that topic and makes 
them available for your 
instant retrieval. 

COMPUTER LIBRARY 
is designed to boost the 
productivity of anyone 
who is professionally 
involved with buying, 
managing, supporting, 
marketing, or developing 
computer hardware and 


software. Once you begin using it, you’ll 
wonder how you ever got by without it. 

Subscribe Now! 

COMPUTER UBRARY requires a CD- 
ROM drive. If you don’t already have 
one, we can help you save money on a 
fast, reliable Sony drive, complete with 
a 12-month warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only J695. To subscribe 
or to get more information call 
(212)503-4400 today. 



CIRCLE 158 ON READER SERVICE CARD 

1 


Conputer Ubnry Is > tndenurk of Ziff ConuDunicaiats Ca BhieFish Is i Rgtsimd tradnuark of Lotus DndapiiKni Carp. 



EXCEL Into The Future 


•I’crl'orniance 

•Service 

•Price 


BASE SYSTEM Features 

PC/XT 

88-10 

88-12 

286-12 

286 -ie 

386-20 

386-24 

XPU 

8088-2 

8086-1 

V20 

60286 

80286 

80386 

60386 

Speed (Mhz) 

a'4.77 

10-477 

12/4.77 

125/8 

168 

20'8 

248 

BIOS 

ERSO 

ERSO 

ERSO 

AMI 

AMI 

AMI 

AMI 

Wait States 

1 

0/1 

0/1 

0/1 

01 

01 

, 

1 Standard Memory Config. 

640K 

640K 

640K 

1MB 

1MB 

1MB 

1MB 

1 On Board Memory Expansion 




4MB 

8MB 

SMB 

SMB 

Shadow RAM BIOS 





384K 

384K 

384K 

. Coprocessor Support 

8087 

8087 

6087 

80287 

60287 

80387 

60387 

i Expanion Slots 

8-8 bit 

8-6 txt 

6-8 bit 

2-8.6-16 

2-8.6-16 

2-8,5-16 

2-8.5-16 

1 Dual Hard Roppy Controker 

WHO. 

w'H.D 

w-H.D. 

Yes 

Yes 

Yes 

Yes 

1 Device Bays(E-external.l-lnt.) 

4-E 

2-E.2-I 

2-E.2-I 

3-E,2-l 

3-E.2-I 

3-E,2-l 

3-E,M 

Senal Ports 

1 

1 

1 

optional 

optional 

optional 

optional 

j Parallel Ports 

2 

2 

2 

1 

1 

1 

1 

^ Game Ports 

2 

2 

2 

1 

1 

1 

1 

' Bus Mouse Port 

1 

1 

1 

1 

1 

1 

1 

Power Supply Size 

150W 

150W 

150W 

200W 

200W 

200W 

200W 

1 Key Tronics USA Keyboard 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

EZ-DOS 4.0w,GEM,TopDOS 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Battery Backup Clock 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Norton SI Rating 4.0Version 

1.8 

2.1 

49 

14 

18,3 

225 

26 

Landmark Speed 

3.1 

4.1 

5 

16.5 

21 




rzeXM S 4 K 5 «CX 3 S 0 2 S$K SACXiSe SIZK 

KX('KI. ('OMIH'TKR PRICE LIST M s« 8 X 200 tm uox«tt 2 SSK i 32 «x& 

MOOEUOESCRIPTION 

BASE 

MONO 

CGA 

EGA 

MONO 

VGA 

COLOR 

VGA 

VGA 

SYNC 

PCXI 

1 ' ( 1 I 360 KHo«)y Drive 

$479 

$£66 

$717 

$931 

$719 

$996 

$ 1,144 

64 nK 

a MHZ 

2 / i 2 ) 360 K Flocpy Dnves 

$549 

$636 

$787 

$ 1,001 

$789 

$ 1,066 

$1214 

20 ' 22 MB. 60 MILS.MFM 35 ‘ 

$729 

$816 

$967 

$ 1,181 

$»(9 

$ 1,246 

$ 1,394 

30 - 33 M 9 S 0 MILS,RLL. 35 - 

$759 

$846 

$997 

$ 1,211 

P 79 

$ 1,276 

$ 1,424 

MX -12 

1 / (t) 360 K FI<(>py Drive 

SSS 4 

$641 

$792 

$ 1,006 

$774 

$ 1,071 

$ 1,219 

640 K 

12 MHZ 

2 ' ( 2 ) 360 K Floppy Drives 

$624 

$711 

$862 

$ 1,078 

$844 

$ 1,141 

$ 1,289 

20 ' 22 MB. 60 MILS.MFM 3 S’ 

$804 

$891 

$ 1,042 

$ 1,256 

$ 1,024 

$ 1 .P 1 

$ 1,469 

30 ' 33 MB. SOMILS.RLL. 3 . 5 ' 

$634 

$921 

$ 1,072 

$ 1,286 

$ 1,054 

$ 1,351 

$ 1,499 

286-12 

1 / ( 1)1 2 MB Floppy Drive 

$799 

$886 

$ 1,037 

$ 1,263 

$ 1,079 

$ 1,356 

$ 1,449 

1024 K 

12S MHZ 

0 -WAfT 

Eip lo 4 MQ 

AMI 8 I( 3 S 

Net Ion SI -14 

letMh; 

20 / 60 MILS.MFM. 2 - 1 .KL 320 

$999 

$ 1,066 

$ 1,237 

$ 1,463 

$ 1,279 

$ 1,556 

$ 1,649 

20 - 38 M(lS.MFM 2 - 1 .STl 25 

$ 1,079 

$ 1,166 

$ 1,317 

$ 1,543 

$ 1,359 

$ 1,636 

$ 1,729 

30 / 38 MILS.MFM 2 - 1 .STl 3 fl 

$ 1,139 

$ 1,226 

$ 1,377 

$ 1,603 

$ 1,419 

$ 1,696 

$ 1,769 

40 ' 26 MILS.I 0 E.M.M 58051 

$t.l 89 

$ 1,276 

$ 1,427 

$ 1,653 

$ 1,469 

$ 1,746 

$ 1 .P 9 

6 S,' 36 MILS.RlL.t- 1 .MS 3650 

$ 1,219 

SI .306 

$ 1,457 

$ 1,683 

$ 1,499 

$ 1,776 

$ 1,869 

^ - 28 MILS.SCSI.M.ST 296 N 

$ 1,319 

$ 1,406 

$ 1,557 

$ 1,783 

$ 1,599 

$ 1,676 

$ 1,969 

I 20 I 28 MILS.RLL.I- 1 .COC 94 I 55 

$ 1,609 

$ 1,696 

$ 1,847 

P .073 

$ 1,869 

P .166 

P .259 

2 X 6-16 

1 / ( 1 ) 12 MB Floppy Drive 

$879 

$ 1,066 

$ 1,217 

SI .443 

$ 1,259 

$ 1,536 

$ 1,629 

t 024 K 

16 MHZ 

O.WArT 

Exp to 4 MB 
AWARD BIOS 

Noricn Sl -16 
Speed 21 m-i 

20 ' 60 MILS.MFM.M.KL 320 

$ 1,199 

$ 1,276 

$ 1,427 

$ 1,653 

$ 1,469 

$ 1,746 

$1 P 9 

? 0 ' 36 MILS.MFM 2 - 1 .STI 25 

$ 1,259 

$ 1,346 

$ 1,497 

$ 1,723 

$ 1,539 

$ 1,816 

$ 1,909 

3 C' 36 MILS.MFM 21 .STt 3 e 

SI. 3 I 9 

$ 1,406 

$ 1,557 

$ 1,783 

$ 1,599 

$1 876 

$ 1,969 

40 : 26 MILS.ID 6 .M.MS 605 I 

$ 1,349 

$ 1,436 

$ 1,587 

$ 1,813 

$ 1,629 

$1906 

$ 1,999 

£ 6 - 38 MILS.RlL. 1 -t,MS 3650 

$ 1,399 

$ 1,486 

$ 1,637 

$ 1,863 

$ 1,679 

$ 1,956 

P.CH 9 

k 5 - 28 MllS.SCSI, 1 - 1 .ST 296 N 

$ 1,509 

$ 1,596 

$ 1,747 

$ 1,973 

$ 1,789 

P.CI 66 

P .159 

I 20 / 26 MIIS.RLI,M.CX 94 I 55 

$ 1,789 

$ 1,876 

P.Q 27 

P 253 

P .069 

P .346 

P .439 

3 X 6 .SX 

1 / ( 1 ) 1 2 MB Olive 

$ 1,129 

$ 1,216 

$ 1,367 

$ 1,593 

$ 1,409 

$ 1,666 

$ 1,779 

I 024 K 

20 MHZ 

O-WATI 

NvlonSl 2 l 9 
Speed 25 Mh/ 
Eip loAMO 
AMI BIOS 

?j 60 MILS.MFM 21 K 1320 

$ 1,339 

$ 1,426 

$ 1,577 

SI.B 03 

$ 1,619 

$ 1,896 

$ 1,989 

?Oi 3 aMILS.MPM 2 - 1 .STl 25 

$1 409 

$ 1,496 

$ 1,647 

$ 1,673 

$ 1,689 

$ 1,966 

P 059 

30 , 36 MltS,MIM, 2 - 1 ,STl 38 

$ 1,469 

$ 1,556 

$ 1,707 

$ 1,933 

$ 1,749 

P .026 

P.n 9 

40 i? 6 MILS.lDE. 1 - 1 .MSe 051 

$ 1,499 

$ 1,586 

$ 1,737 

$ 1,963 

$ 1,779 

P .066 

P .149 

r^OSMILS RLL,M.MS 3650 

$ 1,549 

$ 1,636 

$ 1,787 

P .013 

$ 1,829 

P .106 

P .199 

A 5 , 2 SMILS.SCSI.M.ST 296 N 

$ 1,659 

$ 1,746 

$ 1,897 

P.t 23 

$ 1,939 

P .216 

P .309 

120 / 28 MllS.RLL, 1 - 1 .COC 94 t 55 

$ 1,939 

$ 2,026 

P ,177 

P .403 

P .219 

P .496 

P .589 

3 X 6 - 21 ) 

1 / ( 1 ) 1 2 MB Pxp» Dtrve 

$ 1,519 

$ 1,606 

$ 1,757 

$ 1,983 

$ 1,799 

P .076 

P.I 69 

I 024 K 

20 MHZ 

OWAH 

Norten si -22 S 

Speed 24 Mh; 
Eip to 6 MB 
AMI BIOS 

30 i 38 MllS,MFM 2 - 1 .S 7 l 38 

$ 1,869 

$ 1,956 

P .107 

P 333 

P.I 49 

P .426 

P.SI 9 

4 C. 26 MILS.IDE. 1 - 1 .MS 8051 

$ 1,899 

$ 1,966 

P .137 

P .363 

P .179 

P .456 

P .549 

ft 5 . 38 MILSRLL.M.MS 3650 

$ 1,939 

$ 2,026 

P.t 77 

P .403 

P 219 

P. 4 g 6 

P .589 

aS' 28 MILS.SC$l. 1 - 1 .ST 2 %N 

$ 2,059 

P .146 

P .297 

P .523 

P .339 

P .616 

P .709 

t 20 ' 28 MILS.RLL.I-t.COC» 4 t 55 

$ 2,329 

P .416 

P .567 

P .793 

P .609 

paee 

P .979 

) 60 n 6 MILS.ESDI. 1 - 1 .MS 3180 

$ 2,969 

P .056 

M ,207 

P .433 

P .249 

P .526 

P 619 

320 n 6 MlLS,ES 0 l. 1 - 1 .MS 9380 

$ 3,649 

»,736 

P .887 

$ 4,113 

P .929 

$4 206 

$4 299 


EXCELS/sMfflscanteconAgu'Vtfafl^'M/lDtws/swfyournMds. from^De(trr>«$ 10 joOMSnarOCksks wscancontiguiett^nghikxyou M Systwa come wOh ONE FULL Y^AR PARTS & lABOfi WARRANTY 
'ADOSISOluTcmfCeseonsysWJis^^ ' ADDS^OTXikxStOtAOOGASPiAZMAPonable 'AD0im^oi^2(H2ma) ‘UEUIORYUP(^^SADOS2»P«m9atif6foi29S-12.^6^viili39SPetMeglw386-20SA 


2002 4 Megab'lbfcond Nerboa'd 


NT2002 4 Megal 

Runs Netwofl^ OS.IBM.MS $1 20 

NT2020 CBtS NETWORK OS Software 

IBM’NOVELL Comaptible $108 

NT2030 EmerNet Board 10MB/Sec. 

NEIOOO.NovellCornpatible $219 

NT2005 Network Terminator Pair $ 19 

NT2006 Network Cabte 25foot $ 32 

CALL FOR XT AT WQHKSTATIQN PRICES 


SS2001 EXCEL PC/XT $159 

SS2002 EXCEL 66-10 $172 

SS2003 EXCEL 66-12 $189 

SS2005 EXCEL 266-12 $379 

SS2006 EXCEL 286-16 $559 

SS2007 EXCEL 286-20 $599 

SS2008 EXCEL 386-20 $995 

^ Ca«.Powe^Sua>N.Mor>emflarg.QK ^ 




V12002 Monochrome Graphio'Printer $ 45 
VI20(M Color Graphic CGA/Pnnter $ 45 
V12006 EGA Enhanced Graphics Card$119 
'VI2075 VGA Analog w/256k Card $199 
V12081 VGA RG&Analog 800x600, 

Paradise Chipset Ad^er $199 
;V12012 irFlat Monochrome w/m $91 
V12018 U'FlatMoTKXhromew.Titt $115 
V12013 RGB Coky.640x200 wOm $219 
Vt2014 EGA Color 640x350 w/Tilt $359 
Vt2020 14- VGA Analog 640x480 $369 

,Vt202S 3LYNX Intelisync. 800x1000 $469 
VI2072 TRUE BLUE VGA Package 

640x460.31 .256 Colors $549 
VI2073 MULTISYNC PACKAGE 

800x600.31, 256Coior5 $679 
XT2005 Super Display 10 Card, MGA. 

. CQA.floppy.senal,printer.game$106 


DR2001 5.25' 360K Floppy Or.ve Black $ 66 
DR2003 5.25* 1 2MB Floppy Drive Tan $ 89 
DR2005 3.5* 720K Roppy Drive $ 79 
DR2006 3.5' 1 4MB Floppy Drive $ 99 
DR2023 3.5' Kyocera 20M6 Harddisk $21 5 
DR2020 Kyocera 20MB PC/XT Kit $259 
OR2030 Kyocera 30MB PC/XT Krt $290 
DR2042 Miniscribe 3650 AOMB 60ms $319 
! DR2080 SEGATE 4096 60M6 2ems $579 

MMESBSSBSM 

, AT2010 Key Tronic 101 Prof. Keyboard$ 59 
{ 102003 Znx Serial Mouse 250dpi $ 39 
j 102006 Zmx Serial S-Mouse 340dpi $ 59 
: 102011 Super Joystick Arcade Style $20 
' C02001 1 200 Baud Modem Internal $ 60 
CO2012 2400 Baud Modem Internal $ 99 


^C020202400BaudP^eiM^^ 


J-Wait X I Mothertxia' 
XT2004 XT 2-pod Floppy ControKer $15 
XT2006 XT Mufti L'O.SP.PP.GP.CLK $ 49 
XT2007 XT64OKRAMcard0K $35 
' XT2E47 XT Everex 2MB EMS 4,0. OK $ 79 
: XT2008 XT Battery Clock Card w'soft. $ 21 
XT2009 XT Ckx:k.'RS-232 Serial Card $ 33 
, XT2010 XT, AT 2- port GAME CARD $ 14 
XT2013 XT'AT2-port Serial Card 1-p $ 17 
i XT2014 XT 150Watt Power Supply $ 47 
'AT2071 l2.5Mhz AT motherboard OK $199 
; AT2002 AT Hard Floppy Controfter 2-1 $ 99 
AT2003 AT/XT 1.4 Floppy Controller $ 39 
‘ AT2004 AT I/O Board PP.GP,3-RS232 $ 39 
AT2E13ATEverex3MBEMS4 0.0K $109 
AT2006 ATXr 4-pon serial. 2-pop $ 67 
AT2045 AT/XT Intemai 4-drfve Ctrl $ 77 
AT2046 AT, XT lnt.2-dnve Ctrl w'extsi $ 69 
yjraOM^OOWattPowersupg^^^ 


ORDER LINE 800-87EXCEL 


I EXCEL Computer Undergo 8 48-Hour Bum-r 
, 30 DAY SATISFACTION GUARANTEED, 

I After II days oirecetpl a 15% restocking lee 
I AX Products Carry One Year Manutactuer Warranty 
I Prices subject to cftiange without notice 

CFAX (402)470-3179 


CIRCLE 508 ON READER SERVICE CARD 

I^ETWXtK^ 


SERVICE 800-666-3440 

Free CrecM Card Ordenng (No Surcharges) 
Handbng-Add $3 per box. $1 5 per system 
COO Ort^ - Add S 3 per boi 
Purchase Orders Welcome r 
OeaiersWeicome ^ISA 


^on^nicnnr()iirsj^1^^anv9£mjSatjSiiir9anv5gn^^_Credin)cgtM402^70O44^ 






THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


PRODUCT CATEGORIES 


HARDWARE 


SOFTWARE 


Inventory 

420 

Utilities 

426 

Add-On-Boards 

409 

Business F*roject 


Mailing Programs 420 

Word Processing 

427 

CD-ROM 

409 

Management 

416 

Medical 

421 





Communications 

416 





Cables 

409 

Construction 

417 

Music 

421 

MISCELLANEOUS 

Communications 

409 



Preventative 






Data Entry 

417 

Maintenance 

421 

Accessories 

427 

Computer Systems 

412 







Dislc Drives 

414 

Data Transfer 

417 

Programmers 

491 

Bar Coding 

427 



Desktop 




Books/Catalogues/ 


Diskettes 

414 

Publishing 

417 

Public Domain/ 


Publications/ 

428 

Expansion Units 

414 

Dictionary 

417 

Shareware 

422 

Computer 


Peripherals 

414 

Education 

417 

Real Estate 

422 

Insurance 

429 

Power Supplies 

415 

Eneineerine 

418 

Religion 

423 

Data Conversion 

429 

Printers 

416 

Entertainment/ 


Sales Marketing 

424 

Data Recovery 
Services 

429 



Games 

418 

Scientific 

424 









Disk Conversion 

429 



Financial 

418 

Security 

425 

Diskette Copy 


SOFTWARE 


Flowcharting 

419 

Statistics 

425 

Service 

429 

Accounting 

416 

Graphics 

419 

Surveys 

426 

Mailing Lists 

430 

Business 

416 

Health 

420 

Tkxes 

426 

Supplies 

430 


ADVERTISING INFORMATION 

PC MAGAZINE MARKETPLACE 3rd FLOOR. ONE PARK AVENUE NEW YORK. NY. 10016 


■ PC Magazine Marketplace is a special 
economical section designed to bring 
together buyers and sellers in the IBM 
standard market. 

■ The section directs buyers to their best 
product and service solutions by grouping 
all listings by category. 

■ Advertisers may select the most 
appropriate advertising options as 
listings/ads are sold by the column inch. 
Second color is also available. 

■ Standard Directory Listings are also 
available and require a 4 issue minimum. 

■ FOR MORE INFORMATION CALL 
212-503-5115 OR 

1-800-825-4ADS 


■ ADVERTISING ACCOUNT MANAGERS 

Christopher Schmitz 212-503-51 18 

AK. DC. GA. MA. NY. OH. PA. VA. WY 

Mia Tomicick 212-503-5175 
ICA 9399 & DOWN). FL. NH. VT. WV 

Kathleen Morris 212-503-5176 
ICA 9400 & UP). HI. NB. TN. UT 

Michael Brooks 212-503-5125 

AL. CT. lA. IL. KY. ME. MI. MO. NM. OK. OR 

Karen Cosgrove 212-503-5156 
AR. DE. ID. IN. LA, MN. MT. NC. RI. SC. TX, 
WI. OVERSEAS 

Jonathan Adewumi 212-503-5117 
AZ. CO. KS. MI). MS. NI). NJ. NV. SI), WA. 
CANADA 


■ NATIONAL ADVERTISING STAFF 
Group Advertising Director, 
Kathryn J. Cumberlander 
Group Sales Director, 

Daniel L. Rosensweig 
Support Manager, 

Monica B. Dixon 
Support Supervisor, 

Linda Annis-Lopez 
Sr. Advertising Coordinator, 
Wanda D. Brown 
Production Director, 

Anne Brockinton 
Production Coordinator, 
Robert Clark 
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■ HARDWARE/ADIM)N-BQARDS 


■ CD-ROM 



CIRCLE SS3 ON READER SERVICE CARO 


^ 1 ^ Put any l8M compatlM 

flip software to voice 

without any 

mt Comes ready to run 

Jv DOS a LOTUS 1-2-3. 

" Ideal for desktop publishing, 
spreadsheets, accounting 
or data bases for those who don't 
want to use a keyboard Works on 
any IBM compatible 

Only $750"® 
with a 30 day money back 
guarantee! 
l‘M00~447-0i22 \ 

CDS Inc. , 

OeolerineiuriM [ 


COMPAQ DESKPRO 
UPGRADE 

386 MOTHERBOARD 

FOR 8086 OR 80286 DESKPRO'S 

$1595 16 Mhz 1MB 
20/25 Mhz Available 

SEAHLE TELECOM & DATA INC. 

CALL 206-883-8440 

2735 152nd /We. NE., Redmond. WA 98052 


CIRCLE SS3 ON READER SERVICE CARD 



CDROM/WORM/ERASABLES 

Software and Drives 

See our display ad eacti month tor specials 
(Look under index to Advertisers) 

You need competitive prices/expert advice/ 
prompt service/we're the largest & fastest Free 
Catalog * Unconditional Guarantees 
P.0.’s Accepted * CALL US NOW 
ORDERS 800-MEGABYTe (634-2298) 
Inquiries (212) 737-8400; Fax (212) 737-8289 
CcNTipacI Disk Products. Inc 
223 East SSth Street. NY, NY 10028 


CD-ROMnWE beat any price 

ALL IBM/MAC DRIVES, TITLES 
LARGE STOCK New! TAHITI eraseable drive 
We accept COD. Visa. Mastercard, and fmu- 
can Express Special library, school, govern- 
ment pricing Call (or price list. Monthly Spe- 
cials • 24 hour automated order line 
CD-ROM SHOPPER 
1168 Elm Terrace 
Rahway. N J 07065 
(201)290-8288 


■ CABLES 


PUT YOUR PRINTER UP 
TO 300’ AWAY 

WITH OUR NEW LONG RANGER"* 
PRINTER E](TEN0En CABLE! 

• Uses standard 4-wn|3hon»caDto with 
plugs, up to 30Cr (tCcable included) 

• No power supply needed 

• Woria with PDXTKI7PS2 parallel 

• GuarariMd compatible wRh all software 

• 1-year Mrranly.SDday.rnoneyback guarantee 

LONGRANGER 1 Q QC; 

EXTENOERCABLE 




CompanlorTTulows you to 
add an extra keyboard and 
monitor up to 600' from your 
PC system unit. 

^ Now available for ^ 

^ VGA and PS/2. ^ 

DEALER F»ROGRAM AVAILABLE 
F»RICES START AT $219.00 

CYBEX CORPORATION 

2600 H. Bob Walico Ave. 
Huntsvffe. AL 35605 
<205)534-0011 

ORCLE 5S7 ON READER SERVICE CARO 



RANGER 


THE SHOWCASE FOR 

RANGER TECHNOLOGIES, INC. 

2Z!6 FIRST ST.. 1119. SIMI VALLEY. CA 930K 

(805) 583-8847 

CmCLE 556 ON READER SERVICE CARD 


SERVICES IN THE 

IBM STANDARD 
MARKET . . . 


■ COMMUNlCAnONS 


COMMANDER 

by cybex 




Control up to 8 
CPU's with one Keyboard 
and Monitor 150 ft. away. 

• IBM PC. XT. AT, PS/2 and 100% CYBEX CORPORATION 

Compatibtea aaoo h. Bob wam Avome 

• Available for MDA. CGA, EGA (TTL) HuntoW, al asaoa 
and VGA (AnalO() Monitora 



(2CS) 53441011 


aRCLE 558 ON READER SERVICE CARO 


Communications continues . . . 
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Invisible Network. 


Expanded Memory Support, invisible Network 
is the only LAN that supports expanded memory. On 
computers equipped with expanded memory version 
4.0. your DOS memory overhead can be as little as 3K 
tor a workstation , 13K for a server. And you can increase 
total DOS memory from 640K to 704K— Now you can 
have over 630K of tree DOS memory while running 
the network! It you don't use expanded memory, the 
overhead is still low 60K tor a workstation . SDK 
tor a server. 

■ Prices include network boards and Software- 
Nothing extra to buy. 

• NET/30 Network Operating System is full-featured, 
easy to install, and has exter\sive on-line help. Can be 
used with or without expanded memory. 


“Geodfiertormsnce 
under foad. eleeaiH 
design, iow price, 
simple cabling 
regulrements. and 
bnad compatibilitf. ” 
-PC Week 

"The Invisible 
Melworbislerribl)/ 
eesf lo install. And 
it'slnetpensive." 
—IMMaganne 

‘'Aiovtouse.lhighlr 
recommendil." 
—Data Based Advisor 


Model 200 
IBM PC/XT/AT 
6 Bit 

1 8 Mbps 
Twisted pair 
$215.00 ea. 


Model 300 
IBM PC/XT/AT 
8 or 16 Bit 
3.0 Mbps 
Twisted pair 
$315.00 ea. 


Model 300 A 
MicroChannel 
16 Bit 
3.0 Mbps 
Twisted pair 
$399.00 ea 


Compatibility 

Speed 
Wiring 

Price 

■ File sharing, print spooling, file/record locking, 
electronic mail, menu system, security network 
management, diskless workstations, diagnostics. 

■ Also compatible with NETBIOS. IBM PC LAN Program. 
Novell Netware. 

• 30-day money-back guarantee and one-year warranty. 
For more information, call (415) 570-5967 or write. 


Ethernet 
IBM PC/XT/AT 
8 bit 

10.0 Mbps 
Thin coaxial 
$399.00 ea. 


Invisible Seltware. Inc. 
11SS Chess Drive 
Suite D 

Foster City. CA 94404 
(41SIST0-S9S7 
Eax (415) 570-6017 


9600 bps V.32 Modem 

MNP Class S 


$799 



High speed, error free 
data communications 
without proprietary 
protocols. Kffeclive 
throughtpuis up to 
19.2K bps. 


• 96(X)/48(X)/2400/12(X)/300 bps full duplex data transfer 

• Fully V.i2/V.22h\s/V.22 and Bell 212A/1().3) compliant 

• MNP class S error correction and data tximpression 

• Auto speed detection in Originate & Answer modes 

• Two-wire dial and two-wire lea.sed line connections 

• Enhanced AT command set 

• Non-volatile memory storage 

• Full V.54 lest modes 

• Call back access security 

• Cable and software included 


Computer Friends, Inc. 14250 NW science Park Drive 
Portland OR 97229 Order: 800-547-3303 (503) 626-2291 
fax (503) 643-5379 


■ COMMUNICAHONS 


CompFax Puts Efficiency 
at Your Fingertips 



onsider the benefits of buying 
our unit from CompFax: 

'the most competitive pricesoa 
full line of FAX machines to fit 
individual needsoexpert 
technical service and support 
• fast deliveryotlexibie credit 
termsoservice contracts 
• price protection warranty 
CompFax puts it 
all at your 
fingertips! 


-800-243-7775 
Call Today! 

Dealer inquiries welcome 


Sharp FO-330 


Sharp FO-500 


ancLE set on reader service card 


PC FAX/Modem Card 


Executive Model — Half Card 

Send/Receive FAX at 9600 BPS • Send/Receive 
Data at 2400 BPS • Operates in Full Background 
Mode • Delayed Send Mode • Programmable 
Phone Directory * Group Send Mode 

Limited Time Oniy $395 

Dealer Pricing Available 

S.E.S.. Inc. 

(408) 435-0553 • FAX (408) 435-0532 
MasterCard/Visa Accepted 

ORCLE 562 ON READER SERVICE CARD 


FAX+9600 bps MODEM 


COQQ BEST DEAL 2400 bps MODEM $95 

-WORKED FINE... QUITE A BARGIN’ BYTE 
30 DAY FREE TRIAL-MADE IN USA "■ ■“ 

COMPUCOM CORPORATION (800) 228-6648 
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‘)399u;TOPiFAX 3385 


AMSTRAD512K1FLPY 


FAX MACHINES 

EPSON FAX (LowestS) 

w/CutterFIOOO 

. $789 

F2000/F3000 $869/$1089 

CANON Fax 8 

. $599 

•• Fax20 

. $845 

'• Fax 225 

$1395 

" Fax 270 

$1585 

" Fax 450 

$1895 

PANASONIC KXP.80 

. $599 

KXF 100 

. $759 

KXF 120 

. $899 

PANAFAXUF135 .. 

. $699 

" UF145 

. $825 

" UF250 

$1265 

" UF260 

$1465 

SANYO 


SF100/SF200 $699/$899 

" SF515 

$1195 

AVATEX110/220V .. 

. $598 

NISSIE 320 

. $498 

MURATA1200 

. $569 

M 900 

. $669 

" F30 

$1349 

RICOH RF850 

. $675 

" RF900/RF920 . .$795/$1099 

" Fax 15 

$1095 

’• Fax25 

$1295 

" Fax 35 

$1545 

" Fax 65 

$1595 

SHARP FO 220 

. $659 

" FO300 

. $695 

" FO330 

. $959 

FO550 

$1399 

" FO510 

$1249 

" UX110 

. $699 

" UX350 

$1099 

TOSHIBA 3300 

. $759 

T3600 

. $889 

T3700 

$1049 


TOSHIBA LAPTOPS 

T-1000 

. . $625 

T-1200F 2 FLOPPY 

. $1299 

T-1200FB 

. $1385 

T-1200H20MB hrd 

. $1795 

T-1200HB20MBhrd 

. $1895 

T-1600-286+20IVIB 

. $3049 

T-3100E-286+20MB 

. $2565 

T-3200-286-40MB 

. $3269 

T-5100-386-40MB 

. $4099 

T-5200/40l\/lB 

. $4795 

T-5200/100MB 

. $5299 

ZENITH LAPTOPS 

Minisport 

$CALL 

Supersport 184/184-2 . $1399/$2049 

•' " 286/ 20//286/40 $2899//3195 

Turbosport 386/40 

. $4195 

NEC LAPTOPS 

ULTRALITE 2 MB 

. $2265 

PROSPEED 286/20MB 

. $2995 

PROSPEED 286/40MB 

. $3345 

PROSPEED386/40MB 

. $4395 

IDIOLJI ^BkE?400 MODEM CAHRYINC 
Ivli 1 OUDlOni CASEMICROSOET 

MP286-210-2FLOPPY 

. $1799 

MP286-220-1FLPY-20MB ... 

. $2299 

MP286-240-1FLPY-40MB ... 

. $2795 

COMPAQ LAPTOPS 

SLT286-20MB 

. $3689 

SLT286-40MB 

. $3999 

EPSON LAPTOPS 

EQUITY LT 2FDD;LT20MB-$1 095/1 795 

SHARP LAPTOPS 

PC4602 2FLPY 

.$1445 

PC 4641 1FLPY40HRD .... 

. $2195 

PC 5541 386/40MB 

. $3599 

PC 7241 286/40MB 

.$1999 


Packard Bell Computers 


1 Yr Warranty by Sorbus Onsite 
PB686 AT Compatible 286 1 2MHZ 

$795.00 

VX588 $695 


SOFTWARE 


SPECUL ORACLE PROFESSIONAL 
FOR PC/MAC $CALL 


WOROPROCESSING I Desktop Publishing 


WordP«rfect5.0 .$225 
Mlco«on5.0 ...$219 
Word Star 5.0 ..$245 
MuItJmata Atfviaa $275 
pfa Prof Write ..$115 


SPREADSHEET 

Quattro 

..$150 

Lotua 1-2-3 .. 

..$319 

Excel 

..$249 

Multiplan 4.01 

..$125 

Plan Perfect . 

..$205 

DATABASE MANGMT 

dBASEiV 

..$445 

Paradox 3.0 , 

..$405 

R Base 5000 . 

. .$329 


Paradox 386 ...$599 
FoxBaa»f2.1 ..$199 
pfa Prof. RIa . . .$185 
Smart Data Baaa $289 


ACCOUNTING 


DACBonuaPac $113 
DAC Eaay AccL . $59 
DAC Eaay Payroll $59 
Paaohtraa Back to 

Baaica $179 

" Completa II . .$153 
**** w/OtuOtwy .$239 
Graat American • 

Orte Write Plua ..$92 
Accta. Payable ..$92 
Accta. Receivable $92 

PayroU $92 

Time Sllpa III ..$119 


PageMaker 3.0 . .$445 
pfa Flr« Publlahw . . . $75 
pfa FIrat Publlaher 
Graphlca Aaaee $Call 
Xerox Ventura 

Publlaher $Call 

Publlah It 

(Timeworka) $129 

Adobe Syatema . Call 
Fonta (all Available) 
GEM OMktop Pub .$185 


PROJECT 

MANAGEMENT 


Harvard Total Project 

Manager $405 

MS Project 4.0 ..$319 
Superproject $249 
Timeline 3.0 . . . .$373 


COMMUNICATIONS 


Carbon Copy Plua 

(Merldan) $113 

Mirror III $58 

Laplinklll $78 

Faatwirell $67 

ProComm Plua . .$47 
Oemm (aii v«r»ion«) .$39 


NETWORKING 


Nov*ll NMwsr* ELS I $479 

ELS II $949 

Word Perfect 5.0 Lan 

(server) $349 

dBASEIVLAMP*k$629 
Utua1-2-3 Lan $1609 


MONITORS PRINTERS 


KXP-1595 $425 

KXP-1524 $509 

KXP-4450 laser$1299 
DICONIX150 piu. $325 


NEC MULTISYNC 

2A $498 

NEC MULTI GS .$249 
NEC MULTI 3D .$619 
NEC MULTI Pt.u»$869 
PACKARD BELL 

’ "ir $89 

■ "14" $128 

" RGB $228 

"EGA $339 

VGA (WHITE)... $149 
MULTISYNC . . . .$399 


MODEMS 

1200 INT 

7459 

2400 INT 

..$59 

TEL-SWITCH . . 

.$149 

PRINTERS 

PANASONIC 


KXP-1180 

.$169 

KXP-1191 

.$209 

KXP-1124 

.$319 

KXP-1592 

.$369 


COMPLETE PC FULL 

PAGE $499 

MITSUBISHI-SP- 

UUM64F $595 

CHINON wncR $CALL 
GENISCAN ..$CALL 


DYNA MOUSE $CALL 
LOGITECHCTSR $65 
LOGITECH 

CU HIRES $69 


OTJADRAM 

JT 9600 $499 

QUADRAM JT FAX- 
PORTABLE . . . $329 
COMPLETE PC FAX 
BOARD 9600 $399 


800 - 383-3199 


Tafxm: The* m Pi«pa)nBt PricH. Dacovw VISA/MQCOD ♦ 2M. RM(ocks« 20«. Ac- 
cept Ctehien Owk W« check Car ctakn cndk card, ftieea eubjeet to chanfe, ell Mtee m Ooel. 

a npaind. n wtnantf. NO SOFTWARE RETURNS 


714-893-6265 

TELEPHONE PRODUCT CENTER 12603 Hoover SL "Garden Grove, CA 92641 


•FAX 714-891-1202 
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THE SHOWCASE FOR PROnUCTS AM} SERVICES IN THE IBM STANDARD MARKET 


■ COMPUTER SYSTEMS 









ol Discounting = 
Computers, Fax = 
& Cellular Phones = 


— KuJm Shuck* SCO* Taml\ ‘ g 

MfiflVMfK •NOUSTRieSiNC = 

— I Kui> !-«> ~ 

= Ka«> t tl.HivOn I TX 7745<l = 

= r7| Vt9V0747PAX (7J M 574 4V.7 
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CmCLE S67 ON READER SERVICE CARD 


THEGUNTSLAYBIS 

386 - 33 MHZ. 32 K cactw $3695 
386 - 25 MHZ, 32 K cache $1995 
366 - 20 MHZ, 0 waH state $1395 
386 SX- 20 MHZ, (NmI) $1 195 
2 a 6 - 20 MHz, 0 walt(NMi) $1095 
286 - 12 MHZ, 0 wait State $ 875 

ABorWmlariaAt: IMS RAM. I :MBFD.2aOWPS 
FD/HOCoMmllerOii lnirftea«e).2SeT./Ptr. Porta 
Enhaitoed KcyNanL I Year Mtram; Ptirb A Lahur. 
iMm CM: MMR-MMB. MtMiy. »?. AT. VMm. elr. 
SfCrW: VCAimXtMtAICM/opwMalMr V«*5 

ESC Computers, Inc. 

(800)747-4ESC or (21 3)655-3605 

B344H«DHAva IA.CA9D0N FAX(?13)6SS«»«5 

CSiaa see ON READER SERWCC CMK) 


r Tandy® 
j Computers 

I Cellular Phones & FAX | 

I Best Prices Best Service . 

I 1 - 800 - 633-0197 | 

I FAX 1-913-364-4311 I 
! The CIsum Company | 

• 400 Pennsylvania • 

I Holton, Ks 66436 | 

j 


Dealers & Volume Buyers Only 

8083 8MH2 640K 20MB C6A 

S 812 

286 10MKZ 640K 40MB EGA 

81360 

386 25MK2 IM6 RAM SOMB VGA 

S2978 

SEAGATE ST225 20MB 

S 174 

SEAGATE ST238R SOMB RLL 

8 184 

SEAGATE ST2S1-1 40MB 28MS 

$ 289 

SEAGATE ST277R-1 60MB RLL 26MS 

8 329 

SEAGATE ST4096 80M6 28MS 

8 505 

FUJITSU 360K f 0fiv« 5 25' 

8 55 

FUJITSU 1 2M6 F Drive S 2$* 

8 68 

FUJITSU 101 Click KeytxMid 

8 41 

SONY 1 44MB F Otiw 3 S' 

$ 66 

NANAO 16' FlexScan 1280x800 

8 929 

DMC 


123C5oulh Si.. Long BmcK. CA. 90805 

Tel: (213) 422-4444 


Fax: (213) 422-7676 


CMCLE $70 ON READER SERVICE CARO 


RC MAGAZINE 

is #1 in classified ad lineage 
in IBM - Standard computer publishing. 
Join the winning team and place your ad 
(212)503-5115 or (800) 825 - 4ADS 


nrwee «£SLr 

M^^xir 


A tin 4111 

MXSSM-II... SSM 7M 1291 

MOai-tl 926 iia 15« 

III388-29 1198 1298 1791 

LXTIM 9(MB, 27rra IM 

S4mi55M8l4m IS 

XtdWi M9M8 16tw IS 

388 systems 

WnWM MWRM Xil Si 

FcMvIai: Mylu • (MM • AM 

OrckM 388-21 0k-S79O 

CsGilt3ii-28 4M6-249I 

41111388-29 4M8-2S88 

AIII3I8-S3 4MB • 4198 

USM 43104 Christy a, 
VMMCH Fremont CA 41538 

l« 41MB-7Sn 

MSOMMmi: 

Paradtu Evem 

Genoa Ast/Acar 

inNba MicnMaenei 

^miuuia Kii&Pi 
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SPECIAL! 3«6w Cache SpeciaUst SPECIAL! 

286 LAPTOP 1 4MB F0& 20 M8 HO S24S0 VGA 16 BIT $17S 8 BIT S1S5.00 

2400 EXT MODEM S105 INT $f0 lOIA-KEYBOARD W CLICK U5.00 

SEAGATE 20M6 HO S199 WCTRL S245 COMPLETE 386 SYSTEM S12SO.OO 

Evetyttuno you rteed lor you> PC Bvetnnc SysMms iM Board Case Pnerl PC Cases, Moralois. Hard Disk 
Orntes. Mom CMor. EGA VGA and FO HO Control Cards Much more ai tow, low prices Au products I -yr 
manufacturer swarraniy Money Orders Cashier s Checks or COO Onty CA residents add 6N sales lai 

2727 S. CRODDY WAY, SUITE H, SANTA ANA. CA, 92704 
Tal 800-776-6650 MEGA-PC TeCH. CO. 714-650-0321 


aRCLE 572 ON READER SERVICE CARD 


s\M s\M SWI s\\| SWI s\\| 

L\PTOPSPECL\LS 

\M) Km. Km i»Ri( i\(. 


IA1EST LAPTOP »arvwi« 

ZENITH ■ TOSHIBA . NEC • COMPAQ 
SHARP .HITACHI. EPSON 
MITSUBISHI . DATAVUE • AMSTRAO 

CM lor euwieoiMy on oVw meoew 
Cenvenem one-slop sfvppmg kjeallyoui lapaps 
accessories ana upgrades' 

owen eenoM lea ejt for uiai^tAV iMieMM 
WXT-OAT OeuVCftT ‘“—-“IT 

OPEN 7 DAYS 9AM-10PM EST 

FAST, FRIENDLY A 0CFEN0A81E SERVICE 

Co.\iPiTER Options 

u N 1. 1 ,\i 1 T r I) 

iruttopniene 

2 BeMMlrar* NtOMOS ^ 

201-469-7678 

cceeopief (iT<tt i comw(kv>i uamc wricovt 
low PRICES FROM THE UPTOP SPECIALISTS ' 
FAX: (2011 469 7544 


aRCLE 574 ON READER SERVICE CARO 


FACT FILE 


Get The Word Out! 

Your Product 
Has Been Chosen 
EDITOR’S CHOICE. 

Let D8 Uke yoar article to Its highest 
level of marketing potential with a reprint! 

To find out how you can have your article or review 
elegantly reprinted * * on HO lb. paper stock, in 4-cok)r. 
2‘color or 1-color, call or write to^y: 

Jennifer Locke— Reprints Manager; 

Ziff-Davis Publishing Company, 

One Hark Avenue. New Yttrk. NY 10016, 212-503-5447. 


’’Mimmum (luanttiv i>on repriRLs, 




Rent From 
The Leader. 



The ^otesiioncA ri Cornpim f^entob 


1 - 800 - 444-9930 

Locotions 

Coast-To-Coost 

{ad> titmcha* n in4*p«nd«nil|f o-mrmi b agwima 
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$4995 

_ . 



IITTXI 


Hi-Q TOWER 33 MHz 386 
COMPLETE VGA SYSTEM 
Landmark = 58.5 SI = 45.9 
128K CACHE with 150 MB HARD DISK 

• 14’ VGA Monitor with 16 Bit VGA Adapter 

• 2 MB RAM Expandable to 32 MB 

• 150 Mb ESDI 23 ms Hard Disk 

• 1.2 or 1.44 MB Floppy Drive 

• 1:1 Interleave £SCM Hard/Floppy Disk Controller 

• 12dK Fast Cache RAM 

• Socket for 80387 Socket & Weitek Math 
Co-Processor 

• 2x32 Bit. 5x16 Bit, 1 x8 Bit Slot 

• 2 Serial. 1 Parallel. 1 Game Port 

• Real Time Clock/CMOS Memory wiBattery Back-up 

• 230V/ Power Supp/y & TOWER Case Holds 5 Drives 

• 101 Key MaxiSwitch Keyboard 

• 3.3 or 4.01 DOS induded 

• Supports-MSDOS, OS/2. POMOS/386. UNIX. 

XENIX. DR-DOS. Concurrent DOS 386 


$1895 

Hi-Q 20 MHz 386 
SYSTEM 

Landmark =25 SI = 23 
with 66 MB HARD DISK 

• 1 MB RAM Expandable to 8 MB 
On-board • 66 Mb 23 ms Hard Disk 

• 1.2 or 1.44 MB Floppy Drive 

• 1:1 Interleave Hard/hoppy Disk 
Controller • 80387 Socket • 2 Serial, 
1 Parallel, 1 Game Port • Real Time 
Clock/CMOS Memory w/Battery 
Back-up • 230W Power Supply & 
Quality Case* 101 Key Enhanced 
Keyboard * 3.3 or 4.01 DOS included 

• Supports-MSDOS, OS/2, 
PC-MOS/386, UNIX, XENIX, 

DR-DOS, Concurrent DOS 386 

Monitor and card not included 


Hi-Q 

COMPUTERS 

by HIQUALITY SYSTEMS, INC. 

740 N. Mary Ave, 

Sunnyvale, CA 94086 
(408) 245-5836 

fax 

(408) 245-3108 

1 - 800 - 827-5836 


$2295 



Hi-Q 25 MHz 386 COMLFTE 
SYSTEM 

Landmark = 34.5 SI = 29.5 
with 66 MB HARD DISK 

• 1 MB RAM Expandable to 8 MB On-board 
(384K Shadow RAM Included) 

• 66 MB 23 ms Hard Disk 

• 1.2or 1.44MB Floppy Drive 

• 1: 1 1nterleave Hard/Floppy Disk Controller 

• 12“ Amber Monitor 

• Hercules Compatible Monographics Card 

• 80387 Socket 

• 1 X 32 BUS X 16 Bit, 2 x 8 Bit Slot 

• 2 Serial, 1 Paralld. 1 Game Port 

• Real Time Clock/CMOS Memory w/Battery 
Back-up 

• 230/W Power Supply & Quality Case Holds 
5 Drives 

• 101 Key Enhartced Keyboard 

• 33or4.01 DOSiiKluded 

• Supports-MSDOS, OS/2, PC-MOS/386. UNIK 
XENIX, DR-DOS, Concurrent DOS 386 


$3195 

Hi-Q TOWER 25 MHz 386 
COMPLETE VGA SYSTEM 
Landmark = 37.9 SI = 31.6 
32K CACHE with 66 MB HARD DISK 
1 MB RAM EXPANDABLE to 16 MB 


30 DAY MONEY BACK GUARANTEE 
12 MONTH FREE PARTS ft LABOR 
FREE TECHNICAL PHONE SUPPORT 


$1595 

Hi-Q 16 MHz 386-SX 
SYSTEM 

Landmark - 21.6 SI 19 
with 66 MB HARD DISK 
Monitor and card not included 



$995 

Hi-Q 12 MHz 286-AT 
COMPLETE SYSTEM 


WHY DO PEOPLE KEEP BUYING FROM HI-Q7 

We at Hi-Q Computers have built our successful business based upon hon- 
esty, Integrity, and customer satisfaction. 

In the past several years, in Silicon Valley, we have sold over 5,000 sys- 
tems to satisfied customers such as UC San Francisco, Cal State Chico. 
Stanford University, San Jose State University, the State Government, 
etc.... 

We still believe in customer satisfaction as you can see by our guaran- 
tees and free telephone technical support offered. Much of our business 
comes to us from referred customers. 

We pledge to offer the best product for the lowest possible price. Call 
our 800 line today and check us out, you'll be glad you did. 



$650 

Hi-Q 10 MHz Turbo XT 
COMPLETE SYSTEM 


Landmark » 15.9 SI « 13.4 

with MONITOR 

* 640K RAM Expandable to 4 MB 
On-board * 1.2 or 1.44 MB Floppy 
Drive* 1:1 Interleave Hard/Floppy 
Disk Controller * 12" Monochrome 
monitor * Hercules Compatible 
Monographics Card w/printer port 

* Rea! Time Clock/CMOS Memory 
w/Battery Back-up * 230W Power 
Supply & Quality Case ffuU or baby 
size) • 101 Key Enhanced Keyboard 

* 3.3 or 4.01 DOS included 


WARRANTIES > TERMS - POLICIES 

• 30 Day Money Back Customer Satisfaction • 12 Month 100% Parts & Labor 
Guarantee • Visa, MasterCharge- NO Surcharge • COD, Money Orders, Cash- 
iers Checks, Corporate PO's • Fast & Easy- Lease/Purchase Programs • Free 
800 LineTechnical Phone Support • Daily UPS Shipping • Call for Accessories, 
Upgrades, and Peripherals • Nationwide Service Contracts Available. TERMS: 

• Prices subject to change at any time • All prices are cash -FOB our plant • 
Shipping, insurance, and COO are extra • No Surcharge for Credit Cards e 
Company Terms on credit approval • California residents add 7% Sales Tax. 
POLICIES: Shipping, COO, & Insurance not refundable. Hi-Q hes the right to use 
comperable quality parts as defined. Hi-Q has the option to replace or repair 
defective parts. Defective parts or equipment must be returned to Hi-Q for war- 
ranty freight pre-peid. Returned goods will be refunded within 30 days. 


with 

MONITOR 

e 640K RAM On-board * 2-360K 
Floppy Drives * Floppy Drive 
Controller * 12" Monochrome 
monitor * Hercules Compatible 
Monographics Card w/printer port 

* 16SW Power Supply 8t Quality 
Case * 101 Key Enhanced Keyboard 

* 3.3 DOS included 


ORDER TODAY! 1-800-827-5836 7 DAYS A WEEK. DEALERS & VARS WELCOME 
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THE SHOWCASE FOR PROHVCTS AND SERVICES IS THE IBM STASHARI) MARKET 


DISK DRIVES 


BIG HARD DISK KITS - (ggtoNTKoi data M^Cir 


Drive. 1 1 1nterleave Controller, Cables & Software Arf’ mciLiOed 
Both External And Internal Subsystem Kits Are Available 


Capacity MB 45 
'AccessTimeNSj 18 j 
Transfer Rate 5 i 7.5 
'interlace 
'size 
Price 


10 10 ' 


96 109 120 
T27 j_28 ■ 27 
flO ‘ 7.5 • 5 
MFM' RLL MFMSCSI' RLL MFMSCSijESOIMFMl^Sri 
' 3.5" ' 3.5' 15.25‘^ 3.5“ i5-25'i5.25'6.25’5.25'S.25 j5-25'i£ 


58 160 338 '338 

14 f 29 [ ‘16 ■ 16 
10 ' 10 
iSIESD 
'S.2S‘ 

480 ■ 550 ■ 650 '733 ' 700 2M'1 1 00 1 1 50' 1 45016501 700 
aftCLE 578 ON READER SEH^CE CARD 


Perifo l 

TMhnotogjr 
8004478226 
4089882232 
0W( Storage 


Capaciiv 

Flat Rale 

SPECIAL 

10-19 mb 

$99 

$89.10 

20-29 mb 

$125 

$112.50 

30-39 mb 

$175 

$135.00 

40-49 mb 

$150 

$157.50 

50-85 mb 

$210 

$189.00 

86-120 mb 

$275 

$247.50 

120-150 mb 

$325 

$292.50 

151-275 mb 

$425 

$383.50 

276-380 mb 

$495 

$445.50 


TeetiEval $25 

•DATA RECOVERY, call 


90 day warranty on all repairs. 

5 day turn-around time. I 

jb TECHNOLOGIES. INC. I 

21011 Itasca St. «F 
Chatsworth, CA 91311 
Telephone (818) 709-6400 
ORCLE 579 ON READER SERVICE CARO 


RC MAGAZINE 

is #1 in classified ad lineage 
in IBM - Standard computer publishing. 
Join the winning team and place your ad 
(212)503-5115 or (800) 825 - 4ADS 


I DISKETTES 


s 

(0 


□p: 


tOPK O uf i i t— d 
••Q,im*.GOD 


9.9“ 08/00 

■ BONY 

■ TOK 

■ VERBATIM 

■ DATASAFE 
3^“ OB/HO 


2.48 

2.18 


DATABAHI 

8^08/00 
3M .53 

VERBATIM .48 

DATASAFE .33 

9M“ D8/HD 

B TDK .85 

m DATASAFE .75 


O Mata (Mill 

turn oni) 

( 800 ]« 8-0247 

PRIIMCETOIM 
\\\ DISKETTE 

^ waMii waaw^iiaNw^maaTM ^ 

CIRCLE sao ON READER SERVICE CARD 


EXPANSION UNITS 


DYNAMIC RAMS 


SIMM aonoo 
1MBIT icon. 
514256iaas 
41464 ison. 
41256 izoni 
41256 ISOM 
51256 loont 

■ *k4 fjirf 


$CALL 
$11.00 
$11.50 
$ 3.75 
3.35 


$ 4.00 




I.C. EXPRESS 


- 

(800) 8ag«88»8 • 


EXPANSION UNITS 


F ” ha^FrIveT REPAiFTcoupofT H 

I Capaciiv Flat Rale SPECIAL VALID THFtOUGH 11/15 89 I 

10-19 mb $99 $89.10 We Repair Most Major Brands | 




CALL DRAM CO. 


Graphics 


^«Bo»(lsS12k $198.00 
2S6($ia.H 
IBM Compatible 
Pastel-1024 


I Co-Pfocassors | 

80287 6 S110.00 
•8 S170.80 
-to SZQO.QO 
8038M6 $305.00 
•20 $340.00 
-25 $440.00 

P.O. Box 590127. San 


I siMs/sm I 

lmegi9-IOOns $135.10 
•120n $130.00 
Speui - tons S145.N 
256K>9 -10(te S 45.R 
t20ns $ 40 N 
80ns $ 50.N 


•ISOns 
1 megil -tOOns 
-12flns 


$3.7$ 

S4.» 

$s.n 

$3.50 
$12 40 
$ 12.20 
$12.M 
$4.25 
$2.30 
$211 


(415) 398-2987 

FAX (415) 398-5402 
e 100% Guaranteed 
• Prices subject to change 
Francisco, CA 94159-0127 


CIRCLE SS2 ON READER SERVICE CARD 


I He 


PROMPT DELIVERY!!! 

• g Mf 

I SIMM <>i 2seK>3e BO ns S325.00 1 
I SIMM iMir9 70 ns 170.wl 
I SIMM a 1M.9 BO ns 135.00l 


TSSKrt 100 ns 

tM.< 100 ns 
makh 60 ns 
2S«K<i 60 ns 
2seK>i 100 ns 
»SKii 120 ns 


45.00 

1250 

6.75 

4.75 
3.65 
3.30 
4.50 


SIMM 
1Mbit 
41256 
41256 
41256 
41256 

4464 WK.4 120 ns 
41264 a 64K.4 120 ns 
EPROM 

27C1000 iTSKxe 200 ns $22.00 
27512 S4K>e 200 ns 7.95 
27256 3?K>e 150 ns 6.95 

27126 ir,K.a 250 n$ 4.50 
STATIC RAM 

622S6P-10 3?tUfS 100 ns $17.95 
6264P-12 bkjS 120 ns 5.50 
61t6AP-i2 TKaS 120 ns 4.S0. 


FAST SERVICE 
LOWEST PRICES IN USA 




U^.-dVlSA 

MlCRQPt^E! 


i 


(918)267-4961 


FREE INFO FREE 

• Best Prices in USA" 
e Free ORAM Advice' 

• Flee Copiocessoi Advice! 

• Free Intel Slotware Advice! 

• Superior Service! 

• Wholesale Distributor! 

• Free Call' Free info! 

McDonald & Associates 
2544 S 156th Circle 
Omaha. NE 68130 

1-800 338-1531 24hrs7(Jays 


SIMMS 

1 MBX9-80/100NS 
2S6KX9 - 80/100NS 
1Mbit, 41256, 4164, 41464 
Get The Memory You Need 
At The Price You’ve Waited For 


914 - 565-7080 


VISA C.O.D. M/C 

VOLUME DISCOUHTS AVAKASLE 
CALLTOOAYFORLQW PRICE QUOTE 


Della Computing Tech. Coro . 


PH#914-565-70eO 


UPGRADE YOUR 386 NOW ! 


CRCte 584 ON READER SERVICE CARO 


PERIPHERALS 


DHT ASSOCIATES 
TEL: (818) 448-9304 




TO PLACE YOUR AD IN 
PC Maga/inc Marketplace 
Call (212)50.3-5115 
or (800) 825-4ADS 


PC Magaiine Marketplace the ultimate target market! 

The Ur^txl «hri rrud PC Miijuztnr dim t lidvv ilit- iittH* i<i sliop an>und. ihrir iml)' 

iimc»rn is gftHin what th<\’ m-i-d as quickh as possiblt*. 

T teyll OntEfT (liwr iHwIiwi U PC IhMant BsrttlftaM 
Pur them PC Matuuni* .Marki-iplM-rs Diri-rl Ki-spunM-TlispI^ .^d format repn-st-nls a fa.st. easy 
and i-iMl i<rr<>clivv meihiid oT produci aciiuisitnm TIda Iuxm ii will haw iht- products Ihm nn-d 
and Ihr inrormaiion ihry wini rr^rdmd pnre. wlumc disci)uiit.s. s{>K-iriraliiin.s and drliwry. 

ir \«iu think that M>ur husin«-ss ran iM-nt-ru from the '(XJ.OIK) brand spn-irirrs who read ift* 
Mamuinr ..TOfKE RIGHT' 

S« Uk« DREa KtiM ud ull (2m 5I341)5 sr (W) 82&-4AD8 


Tich. Support/Strvici 
(811)401-3800 
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THE SHOWCASE FOR PHOOVCTS AND SERVICES IN THE HIM STANDARD MARKET 


m PERIPHERALS 




CALL TODAY AT 1-800-PC-9TRAK! 


5600 Keamy Mesa Road 
TEL: 619/571-5555 


San Diego, CA9211I 
FAX: 619/571-0982 


• The Cipher Series 9000 

9-Tniek Rcel-to-Reel Tipe 
Data Conversion Subs^tem 

• Easy-to-useTARSUS software 
is menu driven with the abil- 
ity to selectively manipulate 
lOO-*- MB mainframe data on 
a 10 MB PC 

• 5 MB per minute data rate 

• Call 1-800-4C1PHER, 
prompt/6, today for 

a free demo disk. 


Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 or 6250 BPl 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
megabytes per minute on PCs 
and compatibles. Subsystems 
include /" or lOVi" streaming 
tarn drive, tape coupler card, 
cables and software. 


cipher 

C1989 Cipher Data Products, Inc. 


nuntsTRRl 

9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (618) 882-5822 


The Easiest Way To 
Go From Mainframe 
To Desktop 


9-Track Tape 
Subsystem 


FEEL 

9-TRACK 

GENIUS 


OVERLAND DATA will bring 
out the GENIUS IN YOU when it 
comes to connecting your PC to the 
mini/mainframe world. OUR 
ENGINEERS DESIGNED the 
most successful tape drives, 
controllers and software in use 
today. Call the experts . . . ODI! 


• PC/XT/AT/386/PS2 & Compat. 

• DOS. XENIX. UNIX, NOVELL 

• 800. 1600. 3200. & 6250 BPl 

• Outstanding Customer Support 

• 24-hour delivery available on 
Cipher. Qualstar. Anritsu & M4 

"See US at Comdex UW604" 

nr^ Overland Data 

UUI “Experience Makes The Difference” 


PERFORMANCE PERIPHERALS 
TOSHIBA LAPTOP COMPUTERS 

*2400 bps Expansion Slot Internal Modems tar 
Tt too , T1200. T1600, T3100, T5100, T5200 
M24EC - S3d9. RJ11 4 Acoustic Coupler lacks 
M24ES • S399 RJ11 lack. RS232 COMMS OB-9 
*2400 bps Internal Modem lor Toshiba T1000 
M24IC • S349 RJ1 1 & Acoustic Coupler lacks 
*2400 bps Buat-ln Modem tar T1200. Tt600 
M24BI S299 RJ11 lack, power control mode 
*C0MMS-2 Expansion Slot Card S232E - $199 
'Dual COMMS Expansion Card D232E • $299 
'SCSI Alt2 irO Expansion Card SCSIE - $299 
'COMMS-2 Internal T1000 Card S232I • $149 
'AdaptaPOWER external battery power packs and 
power adapters for the laptop computers. 

PRODUCT R&D Corporation 

1 194 Pacific #201. San Uis Obispo. CA 93401 
Phone (MS) 546-9713 FAX (605) 546-9716 
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ALLNEW!!! 

9 TRACK TAPE 
SUB-SYSTEM FOR IBM 
PC/AT/386 

Starting at low as 

$2,595.00 



1 YEAR Warranty! 


For Information Intarchange, 
Backup and Archival Storage 
Featuring: 

• ANSI Std. at 600*/1 600/3200 bpi 

• Software, cables and controllef 

• Protective dust cover/door 

e MS DOS, Xenix .DEC compatible 
e SCSI*. AT Bus or MCA Interface 
s 2S/50/1 00 ips speeds standard 
* optional 

AKSystems Inc. 

20741 Marilla St. 

Chatsworth CA 91311 

Tel: 818/709-8100 FAX81 8/407-5889 
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W9 TRACK 
TAPE SYSTEM 



• Mainframe to PC Data Transfer 

• High Speed Backup 

• All Software. Complete System 

• Service and Support, easy 
Installation 

call <>181343-6505 or write to: 
CO/fTECH Cornputer Corp- 


CONTECH 


aRCLE 590 ON READER SERVICE CARD 


■ POWER SUPPLIES 



CI)270W (Oeskpro uograde 

RC powcn Si eaauNGjme. 

31510 Mounuin Way. Bonsatl, CA 92003 
(619) 733-9513 VISA/MC/COO/PO 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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PRINTERS 

NEW! 

LASERJET II 
POSTSCRIPT 
FOR LESS 
PadflcPi^ 

carWdge 

Can for UMvesiP 

D 



F««nAa2-iiMMK 

2Sto1.W WWHii<iiiHi»a4lp.)-lW 
t CwMMtaMHfl MMM 



nUb (2131 (7M771 •yst«ms 


CALL (800) 747-HPLJ 

Lowest Prices Goaf. inteed 


CWCLE sn OH RCADCH SEITWIce CAW) 



LaserJet 
ll&IID 

MEMORY EXPANSION 

— With 4 MB Capacity 


1MB . . . 

. . .$294 

2MB . . . 

. . .$458 

4MB . . . 

. . .$749 


718-854-4864 
EXP COMPUTER F*X7i>-w4-4>2e 
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■ SOFTWARE/ 
ACCOUNTING 

POINT Of Sale Register 

POSREG is an innovative program Itiat works 
with the Champion III accl. package to make a 
sophisticated cash register ol a PC II is fast, 
adaptable arid otters, accurate inventory and 
acct reports updated trom register, security 
systems with automatic recovery artd multiple 
registers can be networked 
OLIVEIRA BUSINESS SYSTEMS, INC 
201 Centennial St.. Suite 401-C 
Glenwood Springs. CO 81601 
1 (800) 228-8893 

PC-FUND 

The leading fund accounting system tor local 
govts and non-profit organizations. Modules 
include General Ledger. Accounts Payable. En- 
cumbrance. Obligation Tracking. Accounts Re- 
ceivable. Payroll. Budgeting. Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depis PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNOWARE. INC 
P.O. Box 773028 
Steamboat Springs. CO 80477 
(800) 551-4458 (303) 879-5770 


dBASE ACCOUNTING TOOLS 

•GENERAL LEDGER 'ACCTS PAYABLE 
■dlNVOlCER & A/R 'SALES ANALYSIS 
■SERVICE BILLING 'ORDER ENTRY 
'JOB COSTING 'JOB ESTIMATING 
•PURCH ORO/INVENTORY 'PAYROLL 
$99 ea -f s&h w/dBASE 2. 3 or 3 -f Sourcef^ 
dATAMAR SYSTEMS 
4876-P Santa Monica Ave. 

San Diego. CA 92107 
(film 

Visa-M/C-AMEX-Check-COD 


BETTER PRINTER CONTROL 

PRINTSELECTOR provides a menu of printer 
functions & embeds printer control inside doc- 
uments It's better because menu controlled 
menu generators allow you to customize em- 
bedded controls and menus for your printer and 
your needs MSDOS 5.25*’ only S50 00 -f- 
$400S/H -I- 6 5% sales tax in CA 
Brook King Systems 
10064-7 Larwin Ave 
Chatsworth. CA. 91311 
(618) 882-6451 


THE 

SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE 

IBM STANDARD 
MARKET . . . 


MIP FUND ACCOUNTtNG 

The MIP Fund Accounting Sys^ meets the 
financial and managerial reporting requiiemsits 
of not-for-profil and governmental organizations 
The SystOT features multiple fund and fiscal 
years, user-defined reports and six le^s of 
account coding Modules offered: G/1. A/P. A/R. 
Payroll. Encumbrance. Expenditure Budget. Reve- 
nue Budget and LotusDBase Interface MIP FAS 
is available tor IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 
505 East Hunlland Or.. Suite 340 
Austin. Texas 78752 
(512) 454-5004 1-800-MIP-FUND 

DEALER OPPORTUNITY 

The PYRAMID SYSTEM is the new standard in 
business management and accounting soft- 
ware Comprehensive, integrated, easy to learn 
and use, power ot data processing vHlti freedom 
ol word processing Software consultants, don't 
miss this (^rtunity call for your com- 
plete demo diskpak today! 

INTEGRATED LOGIC SYSTEMS. Inc. 

32 Edgerton Road 
Akron. Ohio 44303 
(216) 434-4163 



■ BUSINESS 


■ COMMUNICATIONS 


PINMAP- 

Create old-fashioned pin maps on your PC 
Plot your ZIP-based data using colored dots on 
a US map Use your mouse to ZOOM and LOOK 
at data values and city names Define custom 
AREAS Easy, yet powerful For EGA. 
VGA $750 complete Call or write for 
samples. 

HAWTHORNE SOFTWARE COMPANY, INC 
PO Box 35 
Hawthorne. NJ 07507 
201-304-0014 


■ BUSINESS PROJECT 
MANAGEMENT 


Do-it-Yourself 
Business Plan 


Tim Beny's Business Plan Toolkit for 
PC or Mac. praised by Inc. Home Office. 
Bankers Monthly. Corporate Cash Flo^“. 

. .wcU (hought-oul. clcarfy wrioen . . . 
includes all the spreadsheets you need, 
designed to provide all the standard 
analyses such as multiyear profii and loss, 
ratio analysis, sales forecasts and the like 
... some imfwessive graphs ... a great 
, buy.” With fully-linked financials, sample 
plan, text files, and manual. $99.95 

Palo Alto Software 

(415) 325-3190 
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■ COMMUNICATIONS 


B.-LKK HiBh-Pcrf(»rinance 
K.IK Workslalions 


BARR RJE products transfonn 
IBM PC, PS/2, and compatible 
computers into versatile RJE 
workstations for communicat- 
ing with mainframes. 

Features: 

multiple printers 
unattended operation 
print speeds over 6.0(X) Ipm 
electronic forms management 
line speeds to 128.(X)0 bps 
dial-up or dedicated lines 
LAN gateway service 
easy to learn and use 
menu-driven 
nine-track tape support 
advanced file transfer 
internal synchronous 
modems: 

201C, 208AB. V.32 
Mainframe Protocols Supported: 
SNA RJE with SDLC, Token 
Ring Network, or four 3270 
sessions. 

HASP BSC multileaving 
3780 and 2780 BSC 
DilDD Barr Systems, Inc. 
lyHNX jni NW 28 Lane 

Gainesville, FL 32606 
800-BARR-SYS or 
800-227-7797 
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MULTIUSER ONLINE INFOHOST 

You can now place a database ol services and 
goods on-line using your PC. and allow up (o 
32 simultaneous users to dial in to your PC. 
accessing information, leaving messages, and 
making purchases via modem InfoHost fea- 
tures a customizable relational database that 
be adapted to a variety of applications 
Free Orkine Demo; (201) 288-7792 (Modem an/N) 
A-COMM Electronics. Inc InfoHost Group 
TEL: (201)288-7885 
FAX: (201)288-1801 

ChipChat for OS/2 
Gel your computer chips chatting with the rest 
of the world. ChipChat is state-of-the-art com- 
munications software for OS/2 Presentation 
Manager ChipChat does file transfers, terminal 
emulations, and electronic mail in a "win- 
dowed" OS/2 environment 
CAWTHON SOFTWARE GROUP 
24224 Michigan Avenue 
Dearborn, Michigan 48124-1897 
Phone: 313-565-4000 


and Fastest CommunicalloRt Softwar* ANYWHERB^ 

“ “ “ nccm-itec and ncont-unc 

• Tahaonor at ramoto r*C 

• HWi-apMd CMa Cowyw m on tor tostMf fSo ir 

• XMODEM. XON/XOFF. ATTP. ARPE protocoto 
- CornpM* koyboord raiMpptog 


Cfmatif Itntm ht 

800-262- RCOM 


TTY, HYDRA. IBM 3101. 3192. 3164 and VT100 EmuMton 
PC-Mtonlram trw ato w 
Ftkf AutemMea Script Langung* 

On-bowd adttM ^ 
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■ COMMUNICAnONS 


Comp)«(« fetepAonc M«n«9«/nenrS|'sre<n 

leleffen/e" 


SoffTwcbcMM VMM MM WW CMI f>roc*MMg 
untf) Mpfi OuaMr ACAt VOCf 0>9>la< RteofOmg 
•otrmirPC XJ ATotCcmptlitf 

CALL PROCESSING 



VOICEMAIL SSSr* 

-xpvidMiG/Mnqim Pwnc'M-MiA-iiir Bai- 
CwKiiy-fltmW Toucn-TontAtmt 


-AtpItrOMMOKOnlEM 

€A(Ov mvMmtMnvMttfno 
>PM>r*« 0>»r1»"I C »— H| 


* 279 " 


800-637-3861 

In CA 406.436-2378 



Mutipt* UM OtKOUfill ■ (>ri4»t ■n9Uir»« 

7S0TKhno>OgvC>rclt ScentVaHcv CAWOW 
CStCLC 9M ON RCADER SCRVICC CANO 


MULTI-LINE PC-DOS BBS 

You can have up to 32 users on one computer 
with NO LANS or DOS extenders T68S 
requires only DOS and lets you customize a 
secure, reliable, full featured information sys- 
tem You can mix local and remote lines at 
speeds up lo I92kb Call now tor full details 
and access to a demo system 
eSott Inc 

15200 East Girard Avenue. Suite 2550 
Aurora. Colorado 80014 
(303) 699-6565 


■ CONSTRUCTION 

CONTROL YOUR JOB COSTS 

With our PC Contractor job cost accounting 
system The Complete software tor contractors 
inci Payroll. Receivables. Payables. Job Cost & 
General Ledger Everything you need to lower 
owrhead. trim job costs. & improve your cash- 
flow SI 595 incl. FREE phone support & 30 Day 
Money Back Guarantee 
Trump's Software Services. Inc 
209 South Main Street 
Crown Point, Indiana 46307 
(219) 662-9395 

CONSTRUCTION ACCOUNTING 

Comprehensive, affordable software tor build- 
ers and contractors Job cost, billing and 
draws, payables, check writing, purchase or- 
ders. discount and retention tracking, all in one 
package— S795 Reviewed and approved by 
National Assn of Home Builders Also avail- 
able. General Accounting and Payroll 
YAROI SYSTEMS. INC 
813 Reddick Street 
Santa Barbara. CA 93103 
805-966-3666 


■ DAIA ENTRY 


The PC 


DATA ENTRY SYSTEM 


ROOC/PC is the highest quality data 
entry solution available and has been 
selected as the ultimate data entry 
solution by the I ’.S. Bureau of the 
Census. tl.S. Army. t’.S. Navy. New York 
Stoi'k Exchange. General Mott)rs. HI)S. 
Dupont. Exxon, Texaco. Olivetti, and 
thousands of other large and small 
husines.ses, universities, and giAem 
ment agem ies. 

Full evaluation kits are avai table. Callus 
loduv lo discuss your data entrv plans. 

Adpx tor ffpmtncf . guM)! arw 

i‘Xis ( jliliirnij Am- Siiiii' lixi 

K.I..Alt.. (Jl>l.rfnuv.«x, -)I 5 323 nm 
^^CLEWONREAOERSERWECAR^ 


DATA ENTRY 


HEAOS-DOWN data entry ar>d 
TWO-PASS vermcotton. 

Fast ond p>owerful, of course, 
but more Importontty. 
extremely easy to u»e. 

Point the screen formating 
In minutes. Fulty menu driven. 
A complete edit longuoge. 




PC Sd 96 
Ako for LAN's. 

BM A^MXr. 

BM SM 

l33SiMI 

Camm Ksm 

21«29 McNcn W. 

•CKi/966'€2(n Wbodwoy. VWk 96020 
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DATA ENTRY 


has changad. . . 

From feqipiHKtNW I 74 l«, PMfflMM. 
CAKandHMsTf Now even ibr mos 
complex oiu entry is being done on PCfc 
Wheiber on one K. or on dozens m a LAN. 
KqrlfWrjpM provides a professional grade 
date entry system Es ease or use. proAxbviw. 
and urvnatched range of capabiWes riast rnaor 
it the most wxSely used PC-based system in 
thtwwM. 

Bring your data entry 
up-tO‘dete with . . . 

KevEntnflir 

Complete Evaluation Package 
Available 

1 -a 00 -S 31 - 6879 or| 2 OS| 2 Sr 
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Data Entry/Validation 


Accounting Document Trackirsg 

Payroll Purchasing 

Inventory Market Research 

Order Entry Human Resources 

ENTRYPOINT 90 creates customized 
applications for ar^ type of system. 

• Menu-drtven developmsnt tools 

• Painl-the-screen image editor 

• Multiple export opUona 

• Toll-free tech support hotline 

• Award-winning manuals 

Call today for a FREE demo disk and 
NEW Application Catalog. 

DATALEX 
(800) 962-6886 
(41S) 362-4466 
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■ DAIA TRANSFER 

UNIVERSAL DATA COMPATIBILITY 

Crosslile— An intelligent, seamless, interactive 
data link lor DOS-based applications including 
spreadsheet, database and vertical market pro- 
grams • Capture any data • Select only the 
fields and records to move • Move data easily 
to another application $149.95 All charge 
cards 60-day money-back guarantee 
Saxon Systems. Inc. 

18007 Kensington Ave 
Cerrilos, CA 90701 
(213) 404-4030 


■ DESK TOP 
PUBLISHING 

optical Character Recognition (OCR) 

PC-OCfl” software converts prinled/typrt 
documents into editable lexi tiles for your 
desktop publishing system Supports HP Scan- 
Jet. Canon. Panasonic and most other desktop 
scanners Pre-trained for many popular lonis 
and trainable lo read virtually any fypestyle. 
incl foreign loots Reads proportional text, 
matrix printer output and Xerox copies $385 
Check/AMEXAflSA/MC/COD 
Essex Pubii^ing Co. 

PO Box 391 

Cedar Grow, NJ 07009 

(201)783-6940 


■ DICTIONARY 


Instant Access to Dictionary Definitions 


Instantly pop up dictionary defirutions from your word processor with a single keystroke, 
induetd's Micro Library Swies gives you electronic equivalents ot complete dictionaries from 
major publishers which will run on your IBM XT, AT. or compatible. Products include; Funk & 
WagrMlI's Standard Desk Dictionary $79.95, The Concise Dictionary of 26 Languages 
$49.95. and six technical dictionaries from Mc(3raw-Hill $49.95 each. Available on STD or HD 
S1/4‘or31/2'dlsketles (408)e6$^t6 in CA or (800)367-4497 FAX(40B)243-1762 
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■ DESKTOP 
PUBLISHING 



ancie 7S4 on reader service card 

PERSONALIZED FONT CARTRIDGE 

for DeskJd . LaserJel and compatible printers 
Place your Signature. Letterhead, logo and Mix 
& Match tools from our library ol hand luned 
bit-mapped fonts Let III reduce your printing 
cost by printing your Letterhead. Text and 
Signature all at the same time Save Time. 
Money & gel constant professional looking 
documents Call tor info 
Innovative Type. Inc 
13 Fairview Circle 
Groveiand MA 01634 
(508) 372-7046 

LePrint Version 3.0 

"The bottom line on LePrinI is that il creates 
documents of beauty " - Jon David. NYPC 
Newsletter Choose from 26 type styles. V16 
lo over 10 inches Easily condense, expand, 
outline, italicize, bold, circle or rolale (exi 
Supports over 160 dot-matrix & laser printers 
IBM PC's. Starts at less than $200! 

LeBaugh Software Corporation 
10824 Old Mill Rd. Suite 6 
Omaha. NE 68154 
800-532-2844, 402-334-4820 


■ EDUCAnON 

TUTORIALS. COLLEGE COURSES 

Slepman's Training Guide describes every iow- 
cosl source tor you or your stall lo obtain 
computer-related training Every kit. video, and 
diskette that exists (some earn credits) Every 
correspondence school Plus specialized hard- 
lo-tind training companies Many courses fill 
quickly Rush $5 check payable to: 

Stepman Connection 
109 Minna Street. Suite 147 
San Francisco. CA 94105 


PC Magazine 
Marketplace 

2nd Color 
Option Available 
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■ EDUCAnON 


■ ENTERIAINMENT/GAMES 



THROW AWAY YOUR 
COMPUTER MANUALS! 


team popular software progmms with: 

VIDEO INSTRUCTION 
TOOLS 


VIDEO COURSES AVAILABLE 

Loba 1-2-3 (4>l/2 M * $ 99.95 

WordPcrtect 5.0 (5 hnl * 149.95 

DOS 3.3 (4-1/2 Ivil 149 95 

<IBaMD4(4hn)*.. 159.95 

Symphony (4 * 179.95 

DisplavAVrttt IV (4 tvs) * 179.95 

Enable (4 hn) * 179.95 

Ventura PtA)Bsh«r (2-1/2 lv« 179.95 

Ventura Techniques (3 hrsl 179.95 

AUm Pag^^akcr 3.0 (3 hn) 199.95 

MuUMaie Advantage 0 (4 tvs) * .. 199.95 

dBaserV(4hr4* 199.95 


FOR BEGINNERS 

DOS (or Hard (Mts * 159.95 

bitio to IBM PS/2 * 159.95 

kitro to IBM-PC/XT AT (90 mM) .. 79.95 

Mlcroioft Works (90 min) 79.95 

Q&A(90fnln) 79.95 

kitro to Spreadsheets (90 min) 79.95 

Sha)« Hands wHh Your Computer 59.95 

How to Bdid Your Own PC 59.95 

FOR THE MACINTOSH 

HyperCard 59.95 

McroSoft Word 4.0 129.95 

PageMaker 3.0 199.95 


* Aak about omm Contbueug Educatfeo Uall |CEU) lor each. 

These 'StudloOjalty' Video Trainirtg Courses are sell-contained training guides, 
which demonstrate every c om m and In a given software package, while showing 
the computer screen and keyboard rimuhaneouely. Money-Back Guarvitee! 


PHOIHH T INIO & COMPU-TL BH(K IIIIKI 


1-800-537 1641 


DeaJer/Quantity Discounts AuailaUe • Makx Credtt Cards Accepted 
Michael Halverson & Associates 
1313 Newburgh Road • Westland, Michigan 48185 
72M23 

■cawB 


The COMPLETE Lotteiy TRACKER and WHEELER" 

7?ie MOST CO^^SHEf^S/^^MerySol^^varefyooram on ifK Mar/e/ IbdayfbrfKKS 
Games! fkmSekl in an 50 stiles Mnd 17 For^uwOM 

• Store Past 1(XX) Winning Lonery Numbers wtd Dates! 

• Track as many State or IntemationaJ Loftery Games as you want! No Limit! 

• Produce EXPERT Trerid (Tiarts to Identify Those HOT arid DUE Numbers! 

• Analyze Kits 4 ways: BeK Curves. Recency. Percentages, Frequencies. MORE! 

• Produce SWISTICS for ALL Numbers \tMj Ptay > NO Randomizing Here! 

• Select Numbers to Play 5 Different Ways! \bu Choose what YOU Like Best! 

• CheckYburBetsForWINNINGCombinabonsIRecortlALLSystemsPlayed! 

• Store up to 2 BONUS NUMBERS (Play ad international games!) 

• miaclaO§lillerfDetaBauierStmQameaimRCHOIC£(Pleasespealffil 

• Print Charts, Statistics, Recorded Numbers and WHEELING Si^MS! 

ChooM From the Worlds MOST Popular WHEELING SYSrEMSI 

No Other iottery software package prcMdes all Of these features! When we say complete, 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS Printer wid Color Monitor 
recommended but not required for use. Al wheeiing systems and program features tale 
only SECONDS to completel Detailed Lottery user manual included. V/hy pay more for 
\as:^i Use our YsafS in m>enen(Xiiitt>y(iur campus 

The SO SYSTEM LOHERY WHEELER . . . PLUS!™ 

50 NEW wheels PLUS the abiity to add your own fnoriies to the ^em! Use 
“Stand Alone’ OR link to the 'Packer Data Base to extract ttnse HOT and DUE 
numbers* Circie reader service card lor more inionTBlioni 

Doni Hesitate! Place your Order Nowl 

0NLY;$39.95piibs2(ms4h 
{/flKl kCVisa Cal W Free -800-824<7888, Ext. 283 
l9ISl For Canadian CaAeis: •800-544-2600 
Entertainment On-Line®, Inc. po bc* ssa oepr pc. wwtbofo, maoissi 
The PREMIERE LoRery Software and Audio Products Company 

MCV«a end MO orders thiMiMmitvniwMk Pteeee eNow 2 weeks lor ^rsorW CItedu 
MAReeidenia add see soles eu t9WEtiwrtaHimer«.Ort-ljne*. Me 

Order Direct or see Your Local SoflYvare Dealer 
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■ ENGINEERING 

SIMUUT10N 

GPS&PC is a full-power version of GPSS, the 
most popular mainframe simulation language 
Spedficalfy designed for interactive use on to- 
re's high-speed microprocessors, it is loaded 
wi^ features such as interadiw graphics and 
animation Using GPS&PC. you can predict the 
behavior at complicaled real world systems 
MINUTEMAN SOFTWARE 
P O. Box 171/B 
Stow MA 01 775 

800-223-1430/508-897-5662 Ext 316 


PC MAGAZINES 
MARKETPLACE 
IS ' r 
YOUR ' 

; CONNECTION 
TO 700,000 ' 

BRAND 
SPECIFIERS 
1(800) 825-4ADS 


■ ENTERTAINMENT/ 
GAMES 


PC Magazine Marketplace 
2nd Color Option Available 


■ FINANCIAL 


liULsHDcni ( hariin^ 


For IBM PCs and compotibles with 3K RAM 

COMIC RELIEF AT ANY TIME WITH 
THE PUSH OFABUnON. 



METASTOCK 

PflOFCteiONAl 

•295 

Demo Disk— 15 


The Computer Comic _ THE 

brings hilarious new COMPUTER 

jokes from Hollywood's Q' 

funniest wrileis to I 

your lomputer screen. M 


ieb dkgloyt la pog-up aindw 
wlwn (onputir it tunwd tn 


SlRfli byitnla bun-mn it 
yiw'ri la onstlMr puyBai 


Credit card sales: 1-800-289-8773 

7 doys a week, 24 hours 0 doy | imim [ 

SO day money book gmanlee 
$24.95 Plus $4.95 shipping ond hondling 

PAY BY CHECK AND SAVE $4.95! s... 

Xeyboord Comedy. PO Box 13192, Oepi PC. Lo iolla. CA 92037 
CA residents odd 7 % soles tox (Poy $26. 7()) 



'lint: 


CIRCLE 7S6 ON READER SERVICE CARO 


Penorm sophisticated technical analysis on 
slocks, bonds commodities, mutual ^nds. 
optioni etc Features multiple movable 
windows, 40* pre-programmed indicatots. 
user lormulas. proni tester, unattended 
operation, plus much more! Cknuabble witfi 
16* data services. For compleie literature, can 
toll-free: 

1 - 800 - 882-3040 

EQUIS International, Inc. 

Box 26743 S.LC..UT 84126 (801)974-5115 


LOAN PLUS 

Fully menu driven! UserFriendly! Organizes all 
phases of Loan Processing Ea^ to track pay- 
ments Processes five types of Loans, including 
Rule of 78 Produces Amortization Schedules, 
Payment Receipts & Invoices. Late Notices. End 
of Year Statements. Loan Collection Report. 
Labels etc PC/MS-00S/256K FREE DEMO 
Operating System $695 
ADVANCED PERFORMANCE Inc 
C/0 Vickery Software 
107 Court St 

Pickens.se 29671.803/878-2100 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


FINANCIAL 


ANNOUNCING THE NEW $35 
MONEY Management SOLUTION . . . 




Guaranteed. 


MonF.YCoiinTS is CPA designed. casy-li>-usc. menu-driven wilh 

on-line help, and rcsjuircs no accounting expcnencc. You'll appreciate 

the ease with which MoNtvY('()l NTS . . . 

■ Manages ytHir cash, chcciing. vis mgs anti credit s'ards 

• Prepares >our hudget and compares ti against your actual results 

■ Pnnis eight types of financial sialemenis (including net wonh). sis types 
of inquiry reports, and three dimensHmal pie and bar charts 

■ Ixtsyou optiunalK save any report lodisi or display It on Severn You can 
even export directly to Lotus I nr Quatiro 

■ Prints any type of pin teed (or laser) checli: manages mail lists prints labels and 
indcs cards. 

■ Analyres financing options & sas inp pn>grams — computes interest rales and 
loan payments - pnnis amonirafion and accumulation schedules. 

■ (Lstirrules your personal income las Provides password pnMCslion Sc mush nxvc. 

■ .Wday money hack guarantee tescluding shipping). 


Dept. M 

375 ColUns Rd NE 
Cedar Hapi.K, Iowa 52402 


For Samo Day Shipping 

VISA. Mt . f .O D ()«1>1-R-S CAI J. 

1 - 800 - 223-6925 

In C anada call: 31«».S05-7.«)0 PAX: Md-W-fl:!?. 
O send cbesk or money order payable to 
Parvms Tcshm>l<w>. 


CIRCLE 7M ON READER SERVICE CAUD 


I EXEC-AMORT^ \ 

I Loan AmortUor Plus 8of^ll«r• i 

I »r tBM-PCAT.PS2 — rtf > cowipRIlWM 

|^^^Md>y»auaanRi •ModlMMl*! 

I olAnotm p a • Mad <ar dwdR- 

{•Sir-*- 

■ •Mad *r NO CM* 


□ 1$ Olgll Aemngf 


□ RaMiS^ 

□ Br— M y w ai rt a Q 


' Q Gaay la Haa aMnw 


Q g adaan Pa ym a ma OFUfCRap./' 
□ MwItardMlto- 


Only *1 49.95 * H S&H. 

OamadWi»iniuNawJablalor| 3(>*$6 84 H 

ELECTROSONICS 

3S380 QarMd • ft. Fruar, Meh 49086 

8 oo/ 85 e<a 44 a or 313^91-0770 

ONdc Vaa. MC. Amm A OWowr am wNeema 

COOerdaraaddNonaiSSTS I 


60 day money bock gujr.tnioe'* 


ORCLE 7S9 ON READER SERVICE CARO 


••THE MORTGAGE ANALYZER’* 

Bi-weekty mortgages arc the hottest concept in 
money mgmt Money & USA today claim that 
thousands o! S$ can be saved over the lite ol a 
loan W/0 refinancing oi add'l pymts Analyzer 
compares bi-weekly with present plan A must 
lor the money conscious Great for ARM’s & 
other loans 3 5-5 25 disk $30 
KLN Software 
PO Box 3075 
Shawnee. KS 66203 

COO orders call 1-800-825 0192 Lxt 573 


■ FLOWCHARTING 

WINDOWS FLOWCHARTER $79 

RFFlow is a professional drawing tool lor flow 

charts & org charts (requires Microsoft Win 

dows) 75 shapes automatically adiust in size 

Move. copy, delete groups otobiecis 7 levels ol 

zoom Move flowcharts to other application via 

Ihe clipboard Supports printer cartridges and 

soft tools Call tor trial disk 

RFF ELECTRONICS 

1053 Banyan Court 

Loveland. CO 80S38 

303-663-5767 


I FLOWCHARTING 


Itlsnt liLSt Another 

TurttoFlow is serious ftotvcharting soft- 
< W y ware for your IBM PC at a price that won't 
^ - • costyouyourkingdom H'seasytouseand 

more powerful than Merlin's magic 
r- TurboFlow is menu driven, interfaces 
*. with desktop publishing software, and 
• supports a variety of printers and piORers 
' " r*- So stop kvmg in the dark ages Can 1- 
600-$92-5822andorderyoorcopy,orask 

for our free brochure. 

TurboFlow $69 f 

TurboFlow & Logitech Mouse $ 89 i[ 
Legendary Software from: 

Oayiron Electronics, Inc 
610 S Sherman # 1 CW, Richardson. Tx 75001 ( 214 ) 669-2137 TurboFlow 




CIRCLE 760 ON 

BETTER FLOWCHARTER 

Know before you buy' EASYFLCW is Ihe superb 
flowcharting program chosen by over 50.000 
users, and very lavorabiy revtewed m Ihe March 
10th 1967 issue of Magazine See the 
"Index to Advertisers' under HAVLNTREE to 
find our large display ad in this issue Now 
available with 30-day MONEY-BACK guarantee 
Havenlree Software Limited 
Order Desk. I 800-267-0668 
Information (6131 544-6035 
Teletax (613) 544-9632 


GRAPHICS 


READER SERVICE CARO 


■ GRAPHICS 

DYNAMIC GRAPHICS LIBRARIES! 

Contour. Bar. Pie X-Y. Log & 30 FISHNET 

Graphs are auloscaling Dynamic 30 motion ol 

models Fast polygon fill Write 1 routine lo 

support CGA'TGAAfQA.'Herc & Dot Matrix. 

Lasei/Plotters al lull resolution Print screen 

NO ROYALTY For Basic. Fortran & C Begins 

$140 + S30Src 

CHIRP TECHNICAL SERVICES 

PO Box 551 

Del Mar. CA 92014-0551 

(619) 632-9510 



Slides From Ybur PC 

We want your business. And we'll prtM it! 
VW offer the best service available. Experts in 
Harvard. Freelance. Ptxie and Mirage on staff 
to serve you. Free Federal Express ship- 
ping. Toll-free Customer Service. And if wu 
should make a mistake. weH reshoot your 
slides, free. Call today, and s^ 1'd like 
to try your service. Free." 

^ 1 - 800 - 222-2592 

~ Accent Presentations, Inc. 

12780 High Bluff Drive, Ste. 250 * San Dtepo. CA ^30 


ORCLE 761 ON READER SERVICE CARO 


PC-KEY-DRAW & HyperOraw 

New. Ver 3 7 combines CAR. painl. slide show. 

hypertext database, and graphic DOS interface 
in one complete. Iasi and easy lo use graphics 
program Special with ad. $90 lor complete 
package including printed rnanual. interactive 
tutorial, support. & more* ($15 shareware trial) 
MC/Visa/chk/COD 
OEDWARE 
PO Box 595 

Columbia. MD 21045-0595 
(301) 997-9333 FAX, (301) 997-2143 


RAINDROP"* 

FAST, compdcl PrtSciri Ulilily lui end users 
AND developers Hardcopy as last as 10 sec 
Average binary size 6kbyle 12 video graphic 
stds Scale, rotate, colorized & more CALL' 
from user written programs Complete 9 & 24 
pin dot matrix, ink jet & laserjet library $39 95 
RAINBOW TECHNOLOGIES 
6106 St David Court 
Springfield. VA 22153 
703-440-0064 
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■ GRAPHICS 


■ HEALTH 



SLIDES FROM YOUR 
COMPUTER FILES 

Use your computer to design your next 
presentation. Then send us your liies for 
imaging. Vibrant, high resoiution slides 
delivered on your desk within 24-48 hrs. 

Doistts of software pkgs. supported. 


Call toll-free 
1 - 800 / 433-8829 


i] IMAGE 
'jCEHTEK 


aflCLE 762 ON READER SERVICE CARO 


Can your plotting 
program do this? 


) 20 40 60 80 

Time (/xsec) 

CoPlot can! 


CoPlol is pari of our full line of soflvare 
lor scientisis and engineers. 

CoStat ■ for statistics. 

CoPlot - (or scientific graphs. 

CoDriw * for technical drawings 
$99 each or $2^9 tor all three. 

John Dvorak aa^a: "Don't let the lo» 
price loot you: this is ezceffeni soffvare." 

CoHort Softaarc (41&) 524-9876 
P.O. Box 1149. Berkeley. CA 94701 
(This ad was created «ith CoPlot.) 

ONCUTaONIMtAOCntCIIVICCCARO 

3 FREE SUDES FROM YOUR PC 

COMPUTER SLIDE EXPRESS 
Converts your graphic files into 4(X)0 line full 
color slidK. overheads or printouts All popular 
programs supported 24 hour service by mo- 
dem or disk As low as $6 50 Call or FAX lor 
your FREE valuable ($27 00) coupon and FREE 
48 page catalog 
Visual Horizons 
180 Metro Park 
Rochester. New York 14623 
Phone (716) 424-5300 FAX (716) 424-5313 


PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer into 
an HP pen plotter Fast hi res output No lagged 
lines Vary line widih. color Works with Auto- 
cad. Orafix. etc Supports NEC P5/P5. IBM 
Proprinter. Epson LQ/FX. Toshiba. HP Laserjet. 
0kidata29x/39x. Hercules/CGA/EGAA^A $64 
chk/m 0 . 

Fplot Corporation 
24-16 Steinway St . Suite 605 
Astoria. NY 11103 
718-545-3505 

EGAD Screen Print 

Prints contents ol VGA. EGA. C6A displays on 
variety of printers Uses color capabilities of 
printers such as Star NX-tOOO Rainbow Crop 
box lets you print any region ol the screen 

Enlarge gr^ics 1 to 4 times Setup program 

lor picking printer colors, etc Call or write tor 

tree catalog 

Lindiey Systems 

4257 Berwick Place 

Woodbridge. VA 22192 

(703) 590-8890 

FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen): Microsoft Fortran/ 
Pascal. R-M. Lahey callable routines Graphics 
primitives, total 2-0 plot support. 3-D plots and 
solid models VGA/EGA Hercules mono sup- 
port HP/HI plotter^ PLOTMATIC Laser, dot 
matrix printer’ PRINTMATtC $135 ea Any 2. 
$240, all 3. $340 Ask aboul our 15 fonts 
MICROCOMPATIBLES. INC 
301 Prelude Drive Dept PC 
Silver Spring. MD 20%l 
(301)593-0683 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET . . . 


Diet Analyzer/Recipe Book 

• NSL Diet Analyzer - ideal lor weight control, 
menu planning, special diets Tracks calories 
cholesterol, tat. fiber -t- 20 others tor 1000 
foods plus 100 exercises $49 95 Demo $5 

• Chtf s Accountant - A new recipe and horrie 
manager $59 95 $2 50 s/h 30 day trial FREE 
CATALOG 

NATURAL SOnWARE LIMITED 
129 Pearsall Place 
Ithaca. NY 1 4860 

800-626-2511 607-272-0157 (NY) 



AnMya* diM pwrtonwilzwd lor 196 . 
w»foht.aclMiy. . Thfs Tbp W Hd loft- 
WV6 tiM bMl d«ibM* MilabW MH 
oompMi br 2400 toodi— X nulriartt. 
UsMi by U80A. hoapRtiB. coHwgM. 
(itnM6 oMm. homM. Alfordabb. May 
10 UM. guaranlMd. 

8«id Now: FNCC OtMO OISKI 

ESHA 

RESEAICH 

PO Box rJ0»-M*SWIwn. ON 97300 
Phono; (5039 SSS-d242 

CWaiTMOMRgADCTagWViCICAHO 


■ INVENTORY 

•"dFELLER INVENTORY”* 

A business inventoiy program whtlen <n modifia 

ble dBASE source code The menu-driven pro- 
gram lets you loc^ items by inventory name or 
number ft keeps track ol reorder points, ven- 
dors. average cost & other intormation 

* dFELLER Inventory S15Q4tequires (£ASE ll/lll 

• dFELLER Plus $200/with History & PC s 
Requires dBASE Ill-Ill PLUS (tor stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 
Ishpemmg. Ml 49849 
—(906) 486-6024— 

INVENTORY MANAGEMENT 

Stock-Master 4 0, commercial grade system pro- 
vides Slock Status. Purchase Order Writing & 
Tracking. Trend Analysis. Quality Control Report 
ing Detail Analysis. Bill of Materials. Multi Loca- 
tions and more Modular "nucro" priced & 
configured to your needs Cobol Source available 
APPLIED MICRO BUSINESS SYSTEMS 
177 -F Riverside Ave 
Newport Beach. CA 92663 
(714) 759-0582 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


■ MAHJNG 
PROGRAMS 


3MIGHTY 

MAIL 

The Complete Mailing List Management 
System For Your Microcomputer 
dBase Source Code included ! 

CapaDieolMMiingnundrM&eliists OveiZOOeas; 
^ le use mMng hsi ‘njiugemcfli ttmcborts Giaoncai 
’'■ntertxe Aiusi amcrocompuMipiogtKnukH 
nuHingltsi iruiugementMOMStv' 

S295 Call Now For Brochure 

(213)435-6695 

Sottware BKwprintl Inc 
Posi Otic* Box 3299 Saai Beach CA 90740 
' aRCLET15 0WRe*DERlBHVICeCAR0 


PostWare tor the BIG Jobs 

Fast, accurate PC soltware tor commercial & 
large volume mailers Corrects addresses & 
adds ZIP, Carrier Rte and ZIPf 4 at 81,818 
records/hf Mail stream sorting at 14.690 
recotds/min USPS certified at over 99% accu- 
rate (^Iculates postage, prints labels & bag 
lags Call lor FREE brochure 
Postalsott, Inc 
4439 Mormon Coulee Rd 
Lacrosse. Wl 54601-8220 
606/786-8700 (in Wl) 800/831-MAIL (6245) 


PC Magazine Marketplace 
the ultimate target 
market! 


Ttif brami spH ifuTs who n-ad If. 
Majiazioi* dnn'l huvt* ihi* time tn .shiip 
armmd. iiifir only cnnrerti is Kuttinx 
wital they nifd ast|ui(-klyiLs pns-sihli*. 


They'll DIRECT their attention 
to PC Magazine Marketplace 


piir tlii'tn !*(' MiiSaziiif* Markflplact*^ 
K(‘s|Hin.s(-/l)js|)luy Ad rnrmal 
rfprp.stfnt.s u ksl, pasy and (io.sl 
tivi' niftiii>d Ilf pri)du(’l arquisition. 
Thi-y kiiiM' il will hav<> the prnducLs 
ilicy riftid and Ihi* infuriiiaiiiui Iht-y 
wanl n'Kardiitfi price, vnluine dis 
couiit.s, speeirK uiioiis and delivery. 

If ynii think that ytuir l)usiiies.s can 
Itenefit Trniti tile TUfi.iNMi brand spH' 
ifiers wliii read If Magazine . 
VtJU'KK RKIIIT! 


S« take DIRkCT action and call 
(212) 503-5115 or 
(800) 825-4ADS 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


m MAILING PROGRAMS 


■ PREVENTIVE 
MAINTENANCE 


■ PROGRAMMERS 
TOOLS 


SHIP FASTER WITH SHIPMASTER’ 


■ SUPPORTS m UPS FUNCTIONS 

m SPECIAL REPORTS 

m INCUJDES SCAtl INTERFACE 

m EASY INSTAll-EASYTO USE 

m MENU DRIVEN 

m sm-MULnUS£RSS9S 

DATA BUSINESS SYSTEMS 

11840 Coley River Or. • Fountain \Mlty. CA 82700 

714/662-3282 • HU 714/662-1906 


anCLE 7M ON READER SERVICE CARD 


Speed Up UPS Shipping with ShipMate 


intro Offer $395 

UPS Approved— Prims COD tags, labels, and manifest. 
PC Synergy • 1805 Cottonwood • Carlsbad, CA 92009 
(619) 931-0350 

‘7/5 so easy — even the boss can use it!" 


ORCtE 7t7 ON READER SERVICE CARD 


■ MEDICAL 

PRACTICE MANAGEMENT 

MD VersaFomi. the most tlexible patient ac 
counting and instance claims package I’ro 
grammabie. tully customizable, includes cum- 
plete database management system Customize 
reports, tiles, and screens Full source tnciud 
ed LAN support Dealers wanted $995 lor 
Single user Free literature & demo 
Applied Software Technology 
591 W Hamilton Ave Ste 201 Dept 99 
Campbell. CA 9500B 
8(I0-678 H11 ext 99 


■ MUSIC 



[f'T.I 


/ • Real Time MIDI Input 
^ HP & Canon Laser 
Printer Support 

'lIuMPnntor Plus N tht icc lRkmd 
'mu$c notation and UOI pertormanc* 
program that givas you flOKibilNy and 
'power. il'squickandavy.oflortngaWI 
range ol musical characters, taal 
rnponse and aiqinaarve playback aa wan 
alagani dot nwtrli and laaar printing. 

(206)462-1007 
1 -800-426-2673 ...c^wa. 
Temporal Acuity Products. Inc 

MMWiNtte 1 WAwKa’ 
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FORTE t/ll MIDI Sequencers 

16/32 (racks. 16 channels/lrack RecoiC' 
Playback 1.000 000 notes Most powertui 
MIDI editing. Rhythmically tlexible Step entry 
Auto Punch, quantization, realtime playback 
control. DOS shell New in FORTE II; Sysleii 
exclusive storage, unlimited looping. SMPtb 
cue list. Songlisl. Accel/ritard $t50/$250 
LTA Productions 
PO 60x6623 
Hamden. CT 065t7 
(203) 787 9857 


■ MUSIC 



Q 


Mtceo MUSK 


Computer Music Specialists 
Discount Pricing 
Knowledgeable Sales Staff 

Complete Support 
Before During and After Sale 

FREE CATALOG 

With Hundreds of MIDI Products 
MICRO MUSIC S2e9- 17 Buford Highway 
Atlanta. GA 30340 (404) 454^9646 
Worldwide Shipping 


SONGWRIGHT IV 

Music Processor prints professional sheel mu- 
sic. songs scores with texl. chords, symbols 
Compose, edit. copy, record. Ir^scribe. play, 
transpose to any key Bass/lreble. multiple 
staves, all meters. MIDI optional IBM/Epson/ 
Star printers. CGA/Hercufes graphics 95 
LaserJet plus $30 Send tor free sample output 
SongWright Software 
Route 1. Box 83 
Lovettesville. VA 22080 
(703) 822-9068 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


Memory Minder 

Memory Minder is the most compreherttiw 
disk diagnostic program available for 
microcomputers. Any operator can <|uick)y and 
easily check the vital operating parameten id 
tiOT floppy dnves. incksding spindle speed, 
head alignmenL read sensitivity and others. 
Run Memory Minder beTdre vital data backup 
operations. Use it to align the drives without 
the use an oscilloscope 
I8.M PC. XT. AT pnigrani and manual S7(i 
Prvctsiun Alignment Diskettes sold separately 
S40 each. 5.25" 40 track. 5.25" 80 track. 1 2 
MB AT. or 3,5 " 80 track dnves 

JAM Sytteou. Ltd. 
^WW ^ 15100-A Central SE 
AlbiM|itcratACi New Mciko 87123 
MSi292*4I83 
We accept MasterCard and Visa 
CIRCLE 769 ON READER SERVICE CARD 


FLEET/EQUIP MAINTENANCE 

A prevenlivc maintenance & report generating 
system tor vehicles-equip that require periodic 
maintenance Some features Totally menu dnv 
en. Cost per mile/hr reports: PM reports. 
Scheduled maintenance reports & warning. 
Service hislory. Gas^ Oil history. Paris Cost. Oil 
analysis results r^rting 
RAM Systems Inc 
224 Causeway Blvd 
U Crosse. Wl 54603 
608-782-8130 

TEST DRIVE 

A complete Floppy Disk Drive diagnostic pro 
gram Pass/Fail or detailed reports Can be 
used lo align drives Supports SSOK-SW*. 
12M-5Vi- 720K:1 144M-3V'-*: $99 for one 
format. $149 lor any two $189 lor all three 
Alignmeni disks included Money back guaran 
tee We’ re sure you’ll find TEST DRIVE to be the 
best FAX or call us for details VISA'MC 
MicfoSyslem OeveiopmenI 
4100 Moorpark Avenue M'S 104 
San Jose. CA 95117 USA 
(408)296 4000 FAX(408)296 5877 


■ PROGRAMMERS 
TOOLS 


SOURCER,.486 


COMMENTING DISASSEMBLER 


Sourcei . cteales detailed cxxnmenled source 
code and listings from memory. COM liles or 
EXE liies (hrectly sutable lor assembly BuA m 
data analyzer and senuiator resolves mubple data 
segments and provides detailed comments on 
nterruols and subTunclnns. 1 0 ports and much 
more New retease supports 8060 87 to 80386 
87 80486. and V20 V30 instructions (Optional 
BIOS Pre-fVocessor . generates detailed com- 
mented listings tor any BIOS "'Soufceris the best 
(ksassemMer we ve ever seen ~ PC Magazine 
1 1789 page 101 

SOURCER 5 99 95 

SOURCERwBlOSIVrVocesso'. $139 95 

ASWiool- Source Code Analyzer $ 6995 

UNPACKER ’ Unpacli EXE files $ 3995 

SSH USA $3 C.viMn$IO ODwSIS CAf^ .NUHi 
"16 order O' receive mtormaiion |ust call' 
1-800-662-8266 
V COMMUNICATIONS 

3011 Iis(hW.iy. SinieKOZ.Dcpi PC 
San lose- CAOSiZ8m40HiZ<H< 4ZZ4 


FREE BUYER'S GUIDE 


Cali or write for your FREE comprehensive 
Buyer’s Guide which contains descrip- 
tions of over 800 software products from 
more than 300 manufacturers, plus infor- 
mative articles by some ot todays industry 
experts. Programmer's Connection has 
supplied the professional programmer 
since 1 984 with quality products by offer- 
ing unbiased advice, low prices, fast 
delivery and no hidden charges. 

Programmer's Connection 

7249 Whipple Ave NW 
North Canton. Ohio 44720 

USA 800.336-1166 

Canada 800-225-1166 

International . . 216-494-3781 

FAX 216-494-5260 

Telex 9102406879 

CIRCLE 770 ON READER SERVICE CARD 


PC Magazine 
Marketplace 
2nd Color 
Option Available 


Free SPF/PC 


interactive demonstration disk is yours for the asking! Try the 
only PC editor functionally equivalent to editing on the IBM 
mainframe with ISPF/PDF, Version 2. Release 2; familiar com- 
mands, large file support and network compatibility. 



Command Technology 
Coq>oration 

1040 Marina Village Parkway, Alameda, ( a. 94501-1041 
Phimc: (415) 521-59tK) FAX: (415) 521-0369 Telex: 509330 CTC 
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■ PROGRAMMERS TOOLS 


■ PUBUC DOMAIN/SHAREMARE 


QuickBASIC Programmers 


We are the leadir>g publisher ot Programmer's Tools for QB. Our specialty 
is assembler subf^ines, and we even have a package that lets you make 
your OB programs menKKyresident in as little as 8K of memory! 

Cal Toll Free or write for detaied Information with no strings attached. 


1-800-922-3383 » 404-552-0565 • CALL M-F, 9-6 Eastern Time 


I MIcroHelp, Inc. • 4636 Huntridge Drive • Roswell. fiA 30075 | 

anCLE 773 ON READER SERVICE CARO 


CCI’Tools for C 

A simple, prqTMsional tMi|f to 
meet C proprammlnp needs. 

liccord hondling. cofnpforicr»ive 
screen I/O. dofo moving and much 
more Just some runc'ions Gel, Put, 
Lineirtpuf, Window. Ipdnt, Mid, Lsel, 
Kill, Choin Program with the ease 
BASIC ond the power of C CCI Tools 
for MS DOS MS C5. 1 , QC. QC2 -fuB 
documentotion. samples diskette 
ond smotl memory module Sd2 All li- 
braries Si 08 Specify diskotto sije 
Chicago Cybernetics. Inc 

Old Orchord Rood, • 1 
Skokie. II 60077 

Cos Ion Tree 1 600 448 5818 

CIRCLE m OH READER SERVtCE CARO 

Opt-Tech Sort/Merge 4.0 

Extremely (ast Sort/Merge program Run as a DOS 
command or CALL as a subroutine Unlimited 
tilesizes most languages datatypes & tiletypes 
supported including Btrieve and dBASE II & lit 
Advanced features include record selection, re- 
cord reformatting & much moi^ Call or write tor 
more into MS DOS SM9. 0^?. Xenix $249 
Opt Tech Data Processing 
PO Box 676 
Zephyr Cove. NV 89448 
(702) 588-3737 

DIS ASSEMBLING. DEBUGGING 

Code-Generator (S1 19) can disassemble COM 
EXE BIOS Device Driver RAM 

• it can also simulate the program with the trace 
or go command 

• record steps executed from Breakpoint to 
Breakpoinl 

• even trace the program which DEBUG can't 
trace, and the protected software 

Dual Software 

PO Box 090-213 Brooklyn. NY 11209 
212-725-0528 


C 

C 


■ PUBUC DOMAIN/ 
SHAREWARE 


■ PUBUC DOMAIN/ 
SHAREWARE 



SELECTED SOFTWARE 

Aatl-VIni* UtllitlM. D«ck Top Publiihiof Art, UtJli- 
tiM, SproadabecU, Word ProceoMra, EogiMoring 
and CAD, Databaaa, Comaiunicatlona, Bualnoa* and 
Financial, Graphica, Lanfuafca and Trainind. 
SporU. Game#, Home, Muiic, Farm, Ham Radio, 
Computer TValnind, Statlatict, RcUfion. 


Send $2 for complele Software Calalof) 


COMTECH Computer Corporation 
PO Box 307 Tarzana, CA 013S7 

FAX: 818-343^94 


[contech] 
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I VI PEOPLE’S 

OvtrZm ttaramra a niM^-OamUh pragnm* on/Mt SWOMi, 
•iKf teewiM MCA iCrX FULL of Afognm* com « loir M St.m 

I^OaniM/ D^Accoun^/ fSP Dalabm Syttmtl 
Pfttand Rnanetl ^rProgrunm^ L»ngu»g»*l 

\EECATALOQI 


UlUtlnl (pitK PrM$r, Sonin, eto) 
and MUCH, UUOh non U! CaUtorm 
^ 5 ^. 1 - 800 - 999-0471 


kkBphk.1N38187 MnlLA.0i 
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FREE SOFTWARE 


TOP 10 IIM SOFTWARI 

• 10 disk set - latest versnns 
PC Write. PC Calc+.TreeView 
DanCad, File Express, Moratf's 
Revenge, HGCIBM, Novatron. 
Home Base. Spacewars. plus 
our WOO* disk catalog 
PAY ONLY $S.OO «/H 
• Visa/MC/Amex/Check 
International Sottware Library 
511 Encinitas Blvd. Ste 104 
Encinitas. CA. 92024 
CALL aooMe-aaaa 

Irnded introdoctoiy of1«f 

^ciScL^a^CTeAoe^eRvic^AR^^ 


FREE 

SOFTWARE 

CATALOG 

LOW OS L 1 SO / Disk 
^ver ICCO 3M Sofiware 
=cf*c:: service 
f.*e fo 

SOFTSHOPPE.INC. 

= C =0x3678 
■i-'n Arocr ‘/I J81C6-3678 
.312) 761-7638 
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FREE 

IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


JCXDO's of Great Programs 
Only $2^ per Disk 
Carefully Seleaed 
Fully Tested 
Includes Exclusive 
2 FItEE disk offer 
THE SOFTWARE LABS 
J767 Overland Avf. No. 112 
Los Angeles. CA 90034 
Wtilc (X Call (2M| 559-54S6 
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■ REAL ESTATE 

PROPERTY MANAGEMENT 

(^xnprehensive sottviare tor managing residen- 
tial. commercial, condos, and more Three ver- 
sions Basic PM lor owner/manager $495. De- 
luxe PM lor professional management $1,195 
Multi-User with Noiell netwrk compatibility 
$2,395 Includes check writing, recurring ex 
penses. G/L. management reporting 
YARDI SYSTEMS. INC 
813 Reddick St 
Santa Barbara. CA 93103 
805-966 3666 


L-PLOT... 

A Metes & Bounds program to plol/print plats 
ot any scale- Any description use Any mea 
suremeni! Calc areas, error ot closure, plots 
multi tracts IBM compat with monographics. 
CGA or EGA capability $190 Or send $15 tor 
teal working demo, refundable with order Visa/ 
MC/chk Free into 
LAfL'SCAN. Inc 
PO Box 6663 
Abilene. TX 79608 
(915) 672 2901 
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■ REUGION 


MANAGEMENT S ANALYSIS 

• "Real f^operty Management" S395/$595 lof 
residential & commercial properties and olfier 
bkkp’g Flags delinq't tenants, prints budgets, 
ctiecks. iiTvoices & 1099S No retyping ot 
recurring data ' "Real Analyzer" $1^. when 
deciding; buy/sell, exchange, or refinance 
30 day money back guarantee 
REAL-COMP INC 
P.O Box 1210 
Cupertino. CA 95015 
(408) 996-1160 

PROPERTY MANAGEMENT 

Full-lealured, easy to use Property Manage- 
ment Software Programs provide features that 
exceed or are comparable to packages costing 
ten times as much The Landlord Plus manages 
up to to properties-S295 The Landlord Plus II 
manages up to 100 properties $595 Call to 
order or to receive more information. 
SYSTEMS PLUS, INC 
500 Clyde Avenue 
Mountain View. CA 94043 
800-222-7701. 800-222-7707 in CA 


PROPERTY MANAGEMENT 

Since 1978 over 6.500 users ot our software 
have found it comprehensive, flexible and easy 
to use We offer systems to manage the follow 
ing types of properties COMMERCIAL/ 
RESIDENTIAL / CONDOMINIUM / HOME- 
OWNERS ASSOC7MINI-ST0RAGE FACILITIES 
For more into and sample printouts call 
REALTY AUTOMATION 
11365 East Shore Drive 
Hayden Lake. ID 83835 
(208) 772-3259 

PROPERTY MANAGEMENT 

Rental-Ease New stale ot the art properly man- 
agement software Extremely last and easy lo 
use Everything is included, tenant tracking, 
repairs and mairrtenance, income and expense, 
check writing No extra rnodules lo buy The 
ultimate in property management S695 com- 
plete. Free brochure. Demo $10 
STRATEGIC OFFICE SYSTEMS 
668 North 500 West #61 
Mt Pleasant. UT 84647 
800-942-6784 or 801-462-2130 


■ REUGION 


Instant Bible Access 


ONLY S® 
$49 



QUICKVERSE 
BIBLE CONCORDANCE 

QUICKVER5E BIBLE CONCORDANCE us J Iasi. easy-Uvuw tool for KA-nt-ral Bible 
study and m-dcpth research. QUKJKVERSE puls the complete text uf the BiNeat 
your fingertips, allowing you lo. 

• Instantiv livate any wxird or verse in the entire BiWo 

■ bearch for phrases, combinations of words (in any order), or anv word m a list. 

■ Limit searenes to a particular range of books, chapters, or verses 

■ Print \-erses m a variety of formats or save them lo file lor export to your word 
processor 

■ Outperforms prixlucts costing much more Carries a 3()-day money back 
guarantee (excluding shipping) 

(Features listed are for IBM Compatible, Macintosh version also available.) 

Riur translations available, please specify version and di.sk size when ordering. 
K)VS4VQ NIVSSdD RSV$53 NKJV$53 

Add S5 shipping handling. Disk sue 5 l‘4 i or 3 12 C (add S3) 

£^ ~g Call or send Check/VISA(MC or C O D. 

1 - 800 - 223-6925 

'» 2^ (In Canada Call 319-3VS-7300) 

Parsons Technology. 

Dept M. 

375 Collins Rd. NE. Cedar Rapids. lA 52402 


Bible study tools that grow with you. 





THE WORD processor 
The most comprehensive Family 
of Products for Bible Study. 




with 

Thesaurus 



Start with VERSE SEARCH 
including the Bible translation of 
your choice with Instant Access 
to any verse. Search for any 
words or phrases. Separate 
windows for comparing verses. 
Ar>d much more! Only $99.95 


AS YOU GROW, add NIV, RSV. 
KJV or NIQV text, Greek or Hebrew 
transliceratocs or topical cross 
references, persor\al commentary, 
a chronological Bible and chain 
refererKcs. Our memory resident 
VERSE TYPIST transfers 
verses to your word processor. 


Bible Research Systems 

1 - 800 - 423-1228 


2013 Wells Branch Parkway *304 * Austin, Texas 78728 

Tedx Support (512)251-7541 PbKage exta. For IBM. MSD06, Mtcintoih. 


Bible Challenge 


An ExclUng new Qmme For TWe Ennre (IS FteyenI 

Test your Ubflcaf krtowledeel aibieChallenoe'Is a ‘board style* computer game with over 
ISOO challervglng questions. Orcat for parties and sodal events! Players can bedlvlded Into 
teams for lots of fun. laughter arfo feUcwshIpl 

Or«.V >19.9S POSTAQC PAID l-SOO-lSS'l 139 

W VAtXC NIAKT • SOTfWAH lor UN *lc<W9> W ChaMon SC 2»tOS nMM 
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REUGION 


SCIENTIFIC 


SEARCH THE 
BIBLE IN 
2 SECONDS 
OR LESS. 

WORDscarcb'" is the wDrId's 
fasiesl. most advanced, user 
friendly Bible concordance 
software. Now available in 
both NIV and KJV. 

Instantly l(K'alc all relevant 
passages by word, phrase, or 
word combinations. And you 
can transfer Bible verses to 
word processors. 

$99.00 plus SS p&h. Full- 
function demo. $7. Call about 
our .^0-day no-risk free trial. 

800 - 888-9898 

P.O. Box 6000 
Colorado Springs. CO 80934 



OWCLEmOMREADEWaeWVtCgaWD 


SNAS COMPUTER BIBLE ™= 

NEWI Vertion 2.1 
New American Standard 

T/ie btit of the best telUrt 


For IBM and 100% Compaltbte 

• Instant word ot phrase search. 

• Use saved verses with word 

£ roc. included text editor. 

icludcs windowing, wild- 
carding & logical operators. 
Satisfaction guaranteed 
or your money back! 

— _ Foundation Ptmi 

I Aoateini.CA 92816 

a«w2 I k-Or-d i (714)^30-6430 

S129.9S (CA oiferi add 6% tu) plui 
S4.00PAH 
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PC MAGAZINE’S 
MARKETPLACE 
IS 

YOUR 

CONNECTION 
TO 700.000 
BRAND 
SPECIFIERS 
1 (800) 825-4ADS 


Monitor and 
^Control Ifom Ibur PC 

SOLUS" 


The intHli 9 ent. stand-alone Souls'* com- 
puter is powerful enough for industrial and 
research applications, yet inexpensive and 
simple enough (or sdi^ and home use. 

• Easy to 'pngiam' and use 

• Povrerful real-time giaphks 

• 30 Digital/Analog 1/0 channels 

• Intcrf^ to PC via RS-232 
or modem 

Call your SOLUS leprcsentative 
now. And control your world! 

(Wy HMSrtm 


hnonal Conlral 
Conpotcr 


$895 



(M0)24>57U 

In Oregon and outside US. (503) 635-3966 
TM 4000KnMMTPlM.2- 

■ PM ■■!.. i*eOj*„,.o«»703S 
MXD03)63S-I004 
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GREAT GEOLOGICAL SOFTWARE! 

Over 60 programs lor petroleum, mining, hy- 
drology. academic and scientific uses. 
Gridding/contouring. log plotting, plate tec- 
tonics. digitizing, basemapping, ternary plots, 
steronets. cross sections, lots more LaserJet 
support. Macintosh too! Allordable. $75 to 
$2500. Call, write or lax (or tree catalog. 
Rodcwarelnc. 

4251 Kipling Street Suite 595 
Wheat Ridge, CO 80033 
303-423-5645 FAX: 303-423-6171 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


■ SALES MARKETING 


Leader in Sales Force Automation! 


Client Management. Telemarketing, Direct Marketing, Field Sales. Custom Reports. Lead Tracking, Profiling, Call Scheduling, Autodied, 
Followup Letters, Unlimited Notes & Contacts. Laser Interface. Pop-up Windows. User-customizable for any Business. True LAN System. 


SaleMaker Plus 


PC & LAN Versions 


Box 531650. Grand Prairia. Texas 75053 

1 - 800 - 433-5355 ( 214 ) 264-2626 
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12/22/87. Ven.SI 


CLIENT & SALES MANAGEMENT SOFTWARE 


“Toiall Manager is i>iK «il ilic tlncsi. prissibly ihc best, of ail sales and marketing | 
managemcni pmgrams . . in tn> tipiniem. it is very much the way to go!" i 

l*-on Wtirlman. Business Markrtifi;;. July, 19X9 ! 


FREE 

TtX^II 
Manager 

DEMO 942^^45 S.. Suite A-101, 

“ * ciRCLETSoMRrAOER SERVICE CARO * 


1 - 800 - 777-6368 


EvISJFL I 

J 


RC IVIAG AZI rsl E 

is #1 in classified ad lineage 
in IBM - Standard computer publishing. 
Join the winning team and place your ad 
(212)503-5115 or (800) 825 - 4ADS 


■ SECURITY 

SOFTWARE COPY PROTECTION 

• Installs easily on your IBM-PC software 

• Defeats all disk copy software. 

• Supports all Hard & floppy disk formats 

• Requires NO special devices or disks. 

• Invisible to your end user 

Eval disk protects 2 disks $25 

Starter kit protects 100 disks $99 

L-Tech Corporation 

377 Route 17 South. Suite 616 

Hasbrouck Heights. NJ 07604 

(201) 288-1608 BBS201-288-8795(8/N/t) 


BIT-L0CK« SECURITY 

Piracy SURVIVAL 5 YEARS proves elfectiveness 
of powerful multilayered security Rapid decryp- 
tion algorithms Reliable security device trans- 
parent to PARALLEL or SERIAL port. Compli- 
mented by low cost KEY-LOCK’" multiteatured 
C0MPU-L(Xa<’" including countdovm. timeout 
data encoding & multi-product protection. 
MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle 
Littleton. CO 80122 
(303) 922-6410 or 770-1863 
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I SECURITY 


PASSWORD is PC 
Security!! 

• Password Is a software program which 
secures yout valuable data. 

• Simple Installation, easy menu driven 
maintenance, requires no 
reformatting. 

• Boot limit option secures hard disk. 

• Password provides for up to 100 users. 

• The supervisor controb access to 
proteaed directories with a single 
keystroke. 

• Provides audit trail of user activity. 

• Password aging. 

• The option to create user menus. 

• Virusdetectlon, 

• SCTCcn privacy. 

• Intruder dctedlon. 


NASDEC International 
2704.gS Garry St. PH (204) 956-2798 
Winnipeg, MB FAX (204) 943-3702 
anadaiUC4JS 
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HANDS OFF THE PROGRAj 

PC SECURITY 

OPERATING SYSTEM SECURITY 

• SacurM Mbdiroclonn. files, pnniars and 
lloppiM 

• Kayboard lock— auiomaiic or manual 

« L09 PC bool, program aiac. file opens, 
logm/iogouts 

• Prevents DOS FORMAT and most virueea 

• Drive A Bool Prolect>on/Hard Disk Lock 

• IBM PC or lOOkt compatible— DOS V30« 

--$89.95 

*00 ars— Mwemeit'Mmg 

CNc* Uonoy O'O*' VISA MC ac c opWO 

Systems Consulting Inc. 
412-963-1624 
PO $01 niMi. riimeunh, M isasi 
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EVERLGCK 

■MmWUUUlitMinBM 

DtifgiitE fordone comptllblllly 4 strength 

• Thwarts ALL Bil-copy Software 

■ Protect any COMtXE w o Source changes 

• Shut down Debug Tracing g Disassemblers 

• Supports all Hard g floppy Osk formats 

• Restrtcl or allow Network Instalb 

• Limt program use by Date or AEiecutes 

• Remoieiy reset Installs. Date 01 eExecules 

• No damaged media or i 0 plugs 

For IBM g clones-St95 g up-Free mlo g Demo 
Az-Tech Software, Inc. 43^ 
305 East Franklin "K-Jr 
Richmond. MO 64085 
(600) 227-0644 (816) 776-2700 

FAX (616) 776«398 
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With our Copy Protection 
Products. They really work and 
do not burden the honest user... 

For Hardware Based Security 
(Parallel Port Interface) 

• STANDARD KEY TAG 
Unlimited executions 

• COUPON KEY TAG 
Limited executions 

• DURATION KEY TAG 
Limited (days, hours, min.) 



For Disk Security 
Hjf'h Level Security 

• PADLOCK 11 DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 
(New Macintosh Version) 

For Hard Disk Protection 
• HDCOPY 
Low Level Security 

Usrr insuU*Mr ProlntKHi 

• PC-PADLOCK 

The market is filled with copy 
pre .ection products which burden the 
user or simply don't worlc We have 
over 3500 satisfied software firms 
Utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 

Call or write for 
more information. 

GLENCO 


ENGINEERING INC. 

SERVING TseSOfTWtfte iNOUSTRy SiNCe 1979 
721 W Algonquin Rd. (312) 364-SOFT 
Arlington Hts.. IL 60005 (7636) 


T he world's leading soft- 
wore monufocturers 
depend on Softguord copy 
protection systems. Your 
FREE DISKETTE introduces 
you to SuperLocIc * - invisi- 
ble copy protection for 
I6M-PC (and compatibles) 
and Macintosh. 

• Hard disk support 
• No source code chonges 
• Customized versions 
• LAN support 
• New upgrodes ovoiloble 

(800) 842-9388 

SOFTGUARD SYSTEMS INC. 

710lakeway, Suite 2(X) 
Sunnyvale. Coiitornio 94086 
FAX(408) 773-1405 


TGUPlRD 


I STATISTICS 



An expert system using Al 
strategies in helping to determine 
spproprUtc statlsdcsl amlysis. 
Version li -$99.95 

(phH lUpplm m 4 iMd^) 

VISA. MC, AMEX, PO and 
Personal Checks accepted. 

Call toll-free 1-600^37^66 
Missouri residents call 

314-44&4554 
FAX 314-4454589 

IDEAWORKS 
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GO with SOLO 

Ideal for researchers and busi- 
ness professionals. SOLO 
provides all d>e necessary stat 
procedures. Incredibly easy to 
use. Inexpensive enough for a 
single project or ocx:asior^ use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteed!! 

RlUl n P STATISTICAL 

tUVLUJ^ SOFT\A$VRE 

1440 Sepulveda Boulevard 
Los Angeles, CA 90025 
(213)479-7799 
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lua 

lae 


STATISTICS 


nStolisW” 

i 

UsggSH 

1 II |l^ 


MINITAB’S a PC of cake! 

MINTTAB features intuitive 
commands for comprehensiw data 
analysis. Includes basic statistics • 
re 0 ne^n • time series • tabulation 

• ANOVA • piob • histograms • 
much more DOS based version in- 
cludes LOTUS interface hi-res 

^aphics, no copy protection. Used in 
over 60% of Fortune 50 companies. 
For tm brochure call 814/23^280. 

MINITAB IS 

• » - S • r A . . « I A A V t 

MMUh Inc 

3061 Enteiprbe Dc. State College. P^ 16601 
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THE BASS System " 

Why use up 8 meg and 540K |us( to run a data 
step on your PC? Now you can run your data 
step code and statistical procs with a system 
that takes only 1 meg and 400K (and costs only 
S399)! Free tnformalion: 

BASS Institute. Inc 
P.O Box 349 
Chapel Hill. NC 27514 

(919) 933-7096 or BB: (919) 96B-6755 (N. 8. 1) 

DBMS/COPY TRANSFERS DATA 

Now ycur favorite slat package can access any 
database DBMS/COPY can directly convert 
any database or spreadsheet tile into any slat 
pa^ge tile and vice versa The PLUS version 
allows sorts, selections, and recalculations 
S195 30-day guarantee VISA/MC/AMEX/PO/ 
COD 

CONCEPTUAL SOFTWARE. INC 
P.O Box 56627 
Houston. TX 77256 

1-800-STATWOW, FAX (713) 667-3FAX 
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Marketplace 
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Option Available 


OCTOBER 31. 1989 PCMAGAZINE iTIR 






THE SHOWCASE FOR PROOVCTS AND SERVICES IN THE IBM STANDARD MARKET 


I STATISTICS 


High performance STATISTICAL SYSTEM 


A powerful, elegant, and super-fast statistical package integrated 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting. 
STATS* features intetligent. two-way interfaces to data from Lotus. 
Symphony. dBlII*. and other programs For more into look for our ads in 
most computer )oumale. ask your dealer, or contact StatSoft. Price $245 
(*$5 ship/handi) 




StatSoft 


2325 E. 13th St., Tulsa. OK 74104 
(918) 583-4149 


NC$$ plu$-$99 

Easy-lo-use menus & spread shed Multiple 
regression T-lests ANCVA (up to 10 tadors. rep 
measures. ci>eriance) Forecasting Factor, ctus 
ter, & disaiminanl analysis Nonparametrics 
Cross Tabulation Plots histograms, box. scatter, 
stemled Sort Subset Transtormallons Reads 
ASCII New graphics Pkg $59 
NCSS 

865 East 400 North 
Kaysville. UT 84037 
Phone: 801-546-0445 


I SURVEYS 


The Survey 

An Opinion Research Toot 
for the PC 

• Menu Oriven-Conlexi Sensitive Help 
■ Creates Questionnaires 

• Telephone Interviewing or Single Digit 
entry of responses - Skip Patterns 

• Crosstab Reports with Slats i e ChiSq 

• 123 & WP interface - How to" Book 

• No Risk Trial - Money Back Guarantee 

• SI295 Site License - lor 30 days only 

$49500 

CYBERNETIC SOLUTIONS COMPANY 
372 W 800 S . Alpine UT 84004 
phone today (801) 756-8279 
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A-CROSS • #1 IN CROSSTABS 

Easiest & most powerful crosstab program lor 
survey & research data 168mitl cases-9.999 
vars/case Read any ASCII, col binary. dBASE 
file Professional tables to all printers -t- laser- 
outputstoascii&lotuswkstiles Full stats -i-t- 
lesi. chi-sq Nominated lor PC Mag Award tor 
Tech. Excellence 
STRAWBERRY SOFTWARE, INC 
42 Pleasant Street-FREE DEMO DISK 
Vltitertown. Massachusetts 02172 
(800) 4-ACROSS FAX (800) 422-7677 
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KeyNotes 

Memorv-Re.sident Reference Books 


"...a slick little memory-resident utility that puts handy reference 
information just a keystroke away . " — PC Week 


KeyNotes Titles: 

Associated Press Stytebook $89.95 

Financial Mathematics Handbook $99.95 

Complete Secretary's Handbook $89.95 

KeyNotes Writer's Handbook $79.95 

(Plus $5.00 Shipping & Handling) 

For Orders or Information 
Call: 1-800-992-0264 


• Compatible with thousands of 
software tnies (MS/PC-DOS) 

• Uses only S3 KB RAM 

• Supports CGA, EGA and VGA 

• Activated by pressir>g a hotkey 

• Requires a hard disk 

• Windows and DESOvieW'* 
compatible 

• More Pties on the way 


Digital Learning Systems. Inc. • 4 Century Drive • Parsippany, NJ 07054 
TEL: 201 -538-6640 FAX: 201 -538-2426 
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■ SURVEYS 

THE SURVEY SYSTEM 

An easy to use menu driven system lor the 
entry, editing, processing and presentation ot 
questionnaire data The system can produce 
camera ready crosstabs and other tables in 
banner format Also statistics and bar charts 
Regression and open-end coding/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Ch., Dept P 
Petaluma. CA 94952 
(707) 765-1001 


ITAXES 

'bxBasB 

- ... — 

lAx rvERUtAnoN vorrvwuir 

FEDERAL & STAn RETURNS on a si^ 
duk. Easy to use. CalcuUles automaticaly, 
performs complex ‘^vhat-H" options, 
prints IRS approved forms. Avaiabte 
for 25 slates. Requires lotus 1 -2*3 or 
compatible spreadsheet. Standard Pro- 
Sram: $79 Professional Program: $139 
Corp, S-Corp, Partnership, Fidudary, 
Employ's Rtn: $149 ea. Tax Planner $79, 
Rnancial Planner $179. 

M/C, Vsa. Add $4 S&H 

AvaRaMeFirom 

Park Technologies 
P.O. Box 1317 Oifton Park, NY 12065 
518/877-5881 or 800/423-3189 outside NY 
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DIRECT 

ACCESS 


Direct Access to All Your 
Soltwere 

AOrganizD all your programs on hard disk wntt 
user-defined menu syslem 
A Access any program or command with a single 
keystroke 

ANo need to learn complex DOS commands 
A Usage tracking provides reports on all software 
usage 

ACustomiae passwords for security ot any sub- 
menu or applicatiofl 
AToll tree technical support 
A A PC Uagaaine "Editor's CNMCt' program 
SUGGESTED $QQ95 Plus Shipping 
RETAIL CI9 & Handling 

CALL 1-800-242-6368 

FOR THE DEALER NEAREST YOU . 


BRIDGE IT 3.S 


34' FLOPPY SOFTWARE DRIVER 

• FORMAIiCOrr SUPPORT FOR 720M Aa 
CAWCITV 

• NO NEED *0 UPGRADE OR CHANGE 

• WITH PC/XT'AT CLONES DOS 2 0 * 

ONLY *39.00 ♦’iOOS/K Pius 
NMOIED WITH f .44MI DRIVE ONLY *129.00 * S/H 

VtSA/MC/C00/UP$-B/R 

MICROMIDGE COMPUTfRS 

65S Skyway • Sui*» tt3 . 

Sort Carlot CA 94070 
1-600-S23-6777 POrLJI 

CA 415-693-8777 
FAX -415-593-7676 i NM , 

CAN -514-54543818 
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1621 WESTGATE ROAD 
EAU CLAIRE, Wl 54703 
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LIMSIM 

Expanded Memory Simulator tor 286. 386. 266 
NUT. & Toshiba machines Use the extended 
memory you already have as Lotus style Ex- 
panded Memory MagaTine (March 31. 
1987) says "Easy to use and well documented " 
$70. 30 day money back guarantee Visa/MC 
accepted 

Larson Computing 
1556 Halford Ave #142 
Santa Clara. CA 95051 
(408) 737-0627 


Ammunition to conquer 
your biggest problems! 




• Tht Vlrtuel Expended Memory Maiteger 
provKiM your EUS epplicetiorYi wNti up to 
eqhl megabytes of expanded memory 
o It turns PC/AT or PS/2 ex- 
tended mernory Wo expended 
memory 

e n turns herd disk storage wo 
expanded memory 

e R's compatible whh most EMS ^ — ■ — , 

applicaitoiYS. Incliiding 1-2-3 IlIXIXTR'S 
end Symphony I ( I K ilC I ' 

eOmysaSPS 3(Vdaymiv)ey-tMC*0uar«nree 
Fort’s SoRware 
P O Box 396 
Manhetun. KS 6GS02 
(913) S37 2897 
ORCLE 806 ON READER SERVICE CARO 


V-EMM^ 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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■ ununEs 


■ BAR CODING 



NO-SQUINT LAPTOP CURSOR 

Make the cursor on your laptop PC BIG and 
BOLD and BLINK at any rate you choose. (Or 
stop the blinking if you wish ) Works at DOS 
prompt and within word processors, spread- 
sheets. etc. Recommended by Bill Machrone 
(PC:5-30-89) PC Advisor (PC4-11-89)i and 
reviewers lor PC/Computing, NY Times. Wash- 
ington Post, and Infoworld See that cursor! 
$39,954-2.50 sAi. VISA/MC/AMEX/CHECK/ 
COD (Prepay PO.’s please) 

SkiSoft Publishing Corporation 
1644 Massachusetts Avenue. Suite 79 
Lexington. MA 02173 
1-800-456-8465 617-863-1876 

PERSONAL MEASURE 

Diagnoses performanr^ bottlenecks in PCs. 
" can enhance anyone's diagnostics artil- 
lery documentation is exemplary " W 
Rosch. Aug 89 PC Magazine Measures use ot 
major LANs by PCs. loo Clear graphs and 
statistics show where live applications spend 
time $69 95/$74 95 (5.25''/3.5’) + s&h 
SPIRIT OF PERFORMANCE. INC. 

73 Westcott Road 
Harvard. MA 01451 
508-456-3889 telex 6503571400 


■ WORD 
PROCESSING 

WORLD'S BILINGUAL WORD 

DuangJan. bilingual word processor for En- 
glish and: Armenian. Bengali. Euro/Latin. 
Greek. Guiarali. Hindi. Khmer. Lao. Punjabi. 
Russian. Sinhalese. Tamil. Teiugu. Thai. Viet. 

Only $109 + $5 Vh (loreign +$12 s/h). 
Free Font editor For IBM with dot-matrix Laser- 
Jet printer Oenx) $9 + $1 s/h MCA/iSA 
Megachomp Company 
3438 Cottman Avenue 
Philadelphia, PA 19149-1606, U S A. 

TEL 215-331-2748 FAX 215-331-4188 

GALAXY WORD PROCESSOR! 

Galaxy is extremely EASY to team. EASY to use 
and as Brit Hume of the Washington Post 
acclaims. "BLINDINGLY FAST." Galaxy is a 
shareware product Try it for $5 00 or get a 
registered version with manual, disk, telephone 
support and updates for $64 95 wilh shipping 
anywhere in the world. 

Omniverse Software Corporation 
PO Box 1570. Dept 789 
Port Townsend. WA 96368 
800-365-7627 Visa/MC/Amex/Dealers 


■ MISCELLANEOUS/ 
ACCESSORIES 

CoMPuCauEh 

A 

. 

COVER YOUR INVESTMENT 

OUSTCOVERS 



RwySkln"* Keyboard Proiaetert 

P'oacw* I'O'n OtfW «•>< 

Cwv n n* <'W Bwi IP 

MUCK 0<«r7ee*WPM>*>auCW 

CALL FOR FREE CATALOG 
ORDER DESK 
(MO} STA-eMT 

wrLA iweiM pooi 
MAUD MOIMKS enTTIO 

CompuCOver® Cusumpr serve* 

IlOtlMTwwSM I90*)H2 4*«B 

Fan WMM BMcn FI FAa(»M| 663 2200 

^aRC^MTONREAOE^ERVtC^Afl^^ 


■ BAR CODING 



LABELING SOFTWARE 





Above 
Olher menu 


. MS-DOS user callable routines from $179 

Portable Readers 

Battery operated reader 
Simple, powerful, 64K memory 
Bar code or keyed input 
MSI,2of5, UPC/EAN,128,Code39 
Easily programmable prompts 
Uploads via RS-232 or keyboard 
Doubles as non-portable reader 
Wand or laser input 
Complete with wand — $849 


For Epson, Oki, IBM, and LaserJet 

Flexible design. Any Formal or size. 
On-Screen Label Cfesign — WYSIWYG 
1 3 text sizes— Treads al 50' 

Bar codes: 2of5, 1 28, UPC/EAN 
AIAG, MIL-STD,Code39,etc. 
Auto-incrementing. File input. 

Logos, symbols — from scanners. 
Reversals, color, soft fonts. 

Powerful, Versatile, Fast, Easy! 

II LabelRIGHT™- $279 
$49. XENIX -$199 


fliXUNESMASXZWf • 


^ yORTHINGTON 


Bar Code Readers 

for PC, XT, AT, PS/2 
and all RS-232 Terminals 

• Attaches as 2nd keyboard 

• No software changes 

• 2ol5, UPC/EAN, 128, MSI, Code 39 

• Magstripe, laser, or wand input 
Complete with steel wand — $399 

Direct from manufacturer 
30 day S back guarantee! 


DATA SOLUTIONS 

417-A Ingalls Street 
Santa Cruz, CA 95060 


800-345-4220 
CA 408-458-9938 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


BAR CODE LABELER S149 

wilh BIG TEXT Solhonts $3X9 

‘Any format/place Barcodes & text anywhere 

‘Supports full page & multi-up label stock 

‘Multiple copies & auto serial numbering 

‘Keyboard data & Text file import 

‘How-To Manual w/many pre designed labels 

‘DtMtrx/Usef/Code39, 125, UPC/EAN 

JOHNSON COMPUTING 

98 Bothin Road 

Fairfax, CA 94930-I448 

(415) 456-8516 
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■ BAR CODING 




Engineering Leadership in 
BAR CODE READERS 


ANNOUNCING: 

PERCON SERIES 10 
BAR CODE READER... 

• Who else has a 5 year 
warranty on bar code readers? 

• Who else has automatic set-up? 

• Who else has a bar code reader 
that does it all? 

See us at 

©CMKH/Fall'89 

Booth #R8731 

PERIPHERAL CONNECTIONS, INC. 

2190 W. Iim Ave. • Eugene. OR 97402-3503 

t-SOO>873-7266 

(503)344-1189 FAX (603) 344-1399 


WARNING 


Just how many coropaiues can claim to 
manufacture the following; 

• Computer 

• Bar code readers 

■ Bar code printing software 

• Time recorders 

• Time clock prorassor software 

• Shop floor terminals and software 

We have the complete solution for your 
bar code needs, and when ptirchasing these 
products, one should look for a compEmy 
that would give a risk-free gusiranlee to 
grant the consumer peace of mind. Fortu- 
nately, there is one company with com- 
plete confidence in its products. BTC Corp. 
offer a 30 day money back guarantee and 
an extensive one year warranty 
Write or call us now ! 

BTC (USA) CORP. 

46177 Warm Spnngi Blvd.. Fremoat, CA 94539 
T«l; (4161 657-3956 Fax; (415)657-3965 

6000-F Commerce Prfcwy . Mt. Uurel. NJ 08054 
Tel; (6091 273-6500 Fax; 1609) 273-9399 

gRCLE 606 ON READER SERVICE CARO 


PC-WAND' 


Bar Code Solution: 

NEW - BIG Text. AIAG. LOGMARS Bar 
code prinKng packages any label, most 
printers 

PC-WAND IGO • In-line scanner emulates 
2ND keyboard on PC. XT & AT Uses your 
existing software without any change 
PC-WANO 200 - terminal wedge on a serial 
parly line tor laptops and unix minis 
NEW PC WAND 300 • Up to 128 reader data 
collection system e Auto-discnminates* 
Collects, and transmits to PC or host 
PC-WAND 800 WanderWand - portable 
programmable scanners; laser and pen 

INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 

63S-C North Berry Street. Brea. CA 92621 
_ PHONE; 7)4 990-1880 
[S] mtm TAX 714 990-2503 

OiAieH INOUIRiES INVITED l|||||||| | 
ORCLE 809 ON READER SERVICE CARD 



Bar Code Reader 

.Model P('-MKDCK Reader $289.00 

No software changes necessary • For PC XT AT 
or cofflpaMe* Reads Code 39 2of5. UPC. 
CoOaar * EZBarcode i prmiir^ sobware included 
EZBarcode I Printing Program 

(ordered separately $49.00 

Enter and pnm Code 39 and UPC-A • For ooi 
maini tnd LaserJeiprmiers -Vary bar code height 
«ndih spacing, pnnt density etc 

FZRarcode II Printing Program $99.00 

Keyboard or text Me data nput • Pnnis Code 39. 
2otS UPC-A EAN-i3‘Mult(ilecolumrts 
automatic naememing. on-kne heip 
dBAKC'OUK"' Program pnnis bar codes from 
wxrundBASE 'Addbatcode pnmmg 

to youi existing dBASE programs $99.00 

EZRen''’ Memory resdeni progiam 
pnnis bar cooes from DOS applications . . $99.00 

TimeKeeping Systems, Inc. 

12434A C«W Road • Cleveiand. OH 14U^ 

(2161229 2999 ‘Fax (2161229-2573 


Gwmany San««u. Gn«H lOeui M ? 4 »-} 


llliiii Hniiimiiiiiiiiii 

€1110:1-: MKSTKR 

II ^luirA Draw | 

III llllllil llllllllllllllllllllll III 

Prim Quality Eiar ( od^t I sing 
Your PC and Quick Draw 

• On screen setup |WYStWYGi 

• Prini sequrnliatiy 01 from 1 dalatusr 

• Support* moM printer* E b«r code* 

• Aa)ustabte text to S ml irKremenIs 

Code Master Quick Draw • S2S9 

Royally Free programmer tibrarie* available 
Look For I t Al Comdes-Fall 89 


P.O. Box 634, Eau Ctolra, W1 $4702 

(71$) 833 2331 • (800)552-2331 

gRCLE 8t0 ON READER SERVICE CARO 


BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Simple & Quick installation 
No additional software or pon 
Metal wand & case 
Also available; 

SmartCard encoder/reader 
Bar code printing software 
Magnetic stripe encoders 
Units for other computers 
& terminals 

TPS ELECTRONICS 
4047 lYansport Street 
Palo Alto, CA 94303 
Telephona; 415-656-6833 
Wex: (Graphnet) 371-9097 TPS PLA 
FAX; 415-856-3843 
CIRCLE 611 ON READER SERVICE CARD 


■ BOOKS 
CATALOGUES 
PUBUCATIONS 


PCjr 

Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don’t Just sell 
PCjr products, wc design them. 
•Speed Up Pnxluti* 

•Fw-udn DMA Cartridge* 

•Sevond Floppy Distk Drives 
•.116 Disk Dfivcf 

• PCjr Opiical Mice 

• Mnmiiir Adapters for PC’s 
•Parallel Printer Pons 
•Full Sue Keyboards 

• Speech Allachmenis 
•ioyslicLs. Cables. & Adaptors 

Call «>r write to receive our free 
32-pagc catalog of PCjr Add-On 
prixlucis. For even faster results, 
circle our reader service number. 
PC Enterprises 
"The jrProducts Group" 

Box 292, Beimer, NJ 07719 
(201)280-0025 (900) 92a^CJft 
gRCLE 612 ON READER SERVICE CARO 


IBM PCjr SPECIALS 
Full line of IBM PCjr Hardware 

• 2K6 Hxeelanilor 

• Memory Rxpait-sions to b40K 

• Second Floppy Drives 

• Parallel Primer IA>fts 

• lAill Si/e KeytxKirds 

• Modems. Im. & Bxiemat 

• Joyslk'ks. Serial Cables 

• PCjr Nctvwwi cards 

• BASIC Catlridgcs. Mice 

• K'jr Tested Sbaa-ware 

• Ctmtplcte CtKnputers 

• Repair Service 

Send (or Catalog Tixlay 

COMPUTER RESET 

Attn. Dept. PCM 

P.O. Box 46I7K2. (iarlami Texas 7.'SlM6 
1214) 276-8072 FAX (2141 272-7920 

gRCLE 613 ON READER SERVICE CARO 

INFOWARE INDEX 

Computerized Index 


- PC Magazine 1988-89 

ONLY 

- Smithsonian 1984-89 

$599 

- National Geographic 1978-89 

TO 

- Asifonomy 1984-89 

$10.99 

FREE INFORMATION 

PER YEAR 

Sottcon Corporation 


P.O. Box 441744 


Houston, TX 77244-1744 


(713) 589-0533 



THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET . . . 
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■ COMPUTER INSURANCE 


■ DATA RECOVERS SERVICE 


DATA SECURITY INSURANCE 

Tlie "all risk" Personal Compuler Policy from 
DS) Includes all essential coverages PUIS; 
risks not covered by other policies— loss ot 
data (even from accidental erasure), fratxf. and 
theft Irom an unattended vehicle Coverage can 
be bound by telephone 
DATA SECURITY INSURANCE 
4800 Riverbend Road. PO. Box 9003 
Boulder. CO 80301 
(303) 442-0900. (800) 822-0901 


OmnACK 800 - 872-2599 
DATA RECOVERY INC. 

The Only Custom Data Recovery Experts 



Full replacement of hardware, meda. 
purchased software. As low as 
$39 yearly. Covers fire, theft, power 
surges, other accidents. Blanket 
coverage; no list of equipment 
needed. Call for information or 
immediate coverage 

^ 1-800-848-3469 

“ Local (614) 262-0559 
SAFEWARE. The Insurance Agency Inc 
2929 N High Street. P.O.Box 02211 
Columbus. OH 43202 

ORCLE S14 ON nCADCn SERVICE CARD 


A service from the 
creators of Disk Manager! 
Recommended by major 
drive manufacturers. 


Call U.S when: 

■ Your hard disk can't be booted 
- You can't access a file 
• Your directories and/or FATs 
are scrambled or gone. etc. 


For that critical moment when only the best will do. 

CIRCLE BI7 ON READER SERVICEXARD 


■ DATA CONVERSION 


■ DISK CONVERSION 


DATA 

coumRsioN : 

• Disk ConveraioD 

• Tape Conversion 

• Optical Scanning 

Quick Turn Around 
Call ToU Free 

l-800-«27-«lM : 

WOiTRANS: 


ISS3 W MtxM Or 
Balen Rougt. LA TOSIS 


OnCLE SIS ON READER SERVICE CiMtO 


DISK/TAPE/OPTICAL SCANNING 

• 33( per page typewritten text to disk in ASCII. 
S0( per page all WP formats 

• Scan Typ^ text 6 lo 24pl low rates 

• Disk convert Irom IBM. WANG. XEROX. 
VYOEC + 1000 others customized 

• T^ conversions (800. 1600. 3200. 6250 BPI) 

• BEST RATES • FREE TEST 
IsiRUN COMPUTER SERVICES 
1261 Broadway Suite 508 

New York. NY 10001 
(212) 779-0800 


DATA 

CONVERSION 


DtSK •• DISK • TAPE ^ DISK 
OPTICAL SCANNING 

WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 

IBM PS/2 
WORDPERFEi 
LOWS 
DBASE 
LANIER 
WANG 




( 212 ) 463-7511 

NATIONAL DATA 
CONVERSION INSTITUTE 

I EjUT IfTH tTHECT. HCW YO«K. MT 10M) 


CIRCLE ON READER SERVICE CARO 


TAPE-TOFLOPPY 

FLOPPY-TO-TAPE 

Tape duplication 

FLOPPY-TO-MICROFICHE 
Laser Printing 


1-800-422-9622 

tin OK: 018 254 06221 

TKHNKAL Pft06RAMMiN6 
SetVICES, INC 

8506 UST 6ISr SIBEI 
niS6.0II4IS-t30l 
CIRCLE Bit ON READER SERVICE CARO 



CHANGING WORD PROCESSORS? 

Media transfer to or from: 

IBM. XEROX. DEC. WANG. EXXON. 

LANIER. CPT. CT. MICOM. N0I. WRDPLX, 
WORDSTAR. WORDPERFECT. MSAVRO. DW4. 
MULTIMATE. SAMNA. MASH. OCA 
*******FREE TEST CONVERSION****** 
Conversion Specialists 
531 Main SL. Suite 835 
El Segundo.CA 92045 
(213) 545-6551 • (213) 322-6319 


FACT FI LE 




® Get The Word Out! 

Your Product Has Been Chosen 

EDITOR’S CHOICE. 


Let us take your article to Its highest level 
of marketing potential with a reprint! 

To find (HJt how you ran have your article or review 
elegantly reprinted** on 80 lb. pajitT sitK’k. in 4-rolt»r. 
2-color or 1-color, call or write today; 

Jennifer LtM'ke — ReprinLs Manager: 
Ziff-DavLs Publishing Company, 

< >ne I’ark Avenue, New York. NY lOOlO, 212-503-rj447. 
** Minimum quantity ■'ilin rrphnOi. 


TOTAL SERVICE CONVERSIONS 

• OUR NAME SAYS IT ALL • 

• Quality Service • 

• Quick Turnaround • 

• Low Prices • 

• 1-8(X)-5-C0NVRT • 

• In CA 1-213-669-6134 • 

• Formerly W/Text Sciences Corporation • 
TOTAL SERVICE CONVERSIONS. INC 
1933 North Monon Street 

Los Angeles. CA 90027 


1APE/DISK 

CONVERSIONS^ 



Conversion services to or from 
over 2000 computer systems; 

• Magtapes • Mini Computers 

• Microcomputers • Typesetters 

• Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 

COMPUTING SERVICES, Inc: 


800 • HI - PIVAR 

165 Arlington Heights Rd #M 


■ DISKETTE COPY 
SERVICE 


SINGLE SOURCE 
SOLUTIONS 


• MEDIA DUPLICATION 

• PRINTING AND PACKAGING 

• ASSEMBLY 

• DISTRIBUTION 

• PRIVATE LABELED MEDIA 

CALL. . . 

1-800-237-1130 

COPV RIGHT 

A DIVISION OF THE 
REYNOLDS AND REYNOLDS CO 
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1 DISKETTE COPY 
SERVICE 


SOFTWARE 

DUPLICATION 


' One-Stop Shopping 

> Custom Packaging 
' Copy Protection 

' Technical Support 
< Drop Shipping 

> Fast Turn-Around 

> Competitive Pricing 




800-222-0490 

In NJ 201-462-7628 
FAX 201-462-5668 


MEGASoft 

RO. Box 710. FfWhold, NJ 07728 
V Fufl Swica DupHottofi Facttity / 
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DUPUCATION FROM $.59 
AffordoM* ratM only $.5* (5.25^ A 
$1.29 O.SV1 for MSDOS Md APPLE 
dupicotteA. MOOO0O ovoa leworas 
yoo oondniM So erdor. 

* Htghoot Qiialty MmHb 

• Dupkodofi ♦ 100% VorfficotiOA 


‘Formttod DtekottM 

• Poekaging A AooooiMy 

• Spoiiol Ratao for Done 
Softioofo and Sita Uoanaing 

• 24 Hour Turn-Around 

• Guarantood ^ducta 

Divonifiod SyotooM Group, Inc. 

P.O. Bo* 1114 

ISBiquali, WA 90027 

(000) 2Sft-S142 (208)392-0900 

^IRC^^^f^REAOE^EfiVIg^AR^ 


SOFTWARE PRODUCTION 

* Disk duplication 

* All formats 

* EVERLOCK copy protoction 

* Labol/sloovo printing 

* Pull packaging sorvicos 

* Warehousing 

* Drop shipping 

* FulfillmonI 

* 48*hour dolivory 

* Consultation 0 guidance 




Star- Byte, Inc. 


2080 Bergev Rd Hatt«ld. PA 10440 
800-243-1S15 21S-M7-2470 


I MAILING LISTS 


MAILING LISTS 

ON DISKETTES • 5 1/4" OR 3 1/2" 


■ SUPPLIES 

TONER 


Buslnsss. Industiy (SIC). Corwumor, 
Fsinly 51b, HouashoW Ineoms A Morsi 
QQ mSOOOi 

dotolWwiiw 


*55." 

urmawdol 


firm fdoif . . . Postage SAvines 
ZIM « Corrior nouis d no coat, 
ONLY for first ordsrf 


CALL TOLL FREE: 
1-800-5^8-8737 


sr sssd BSSBy tidsr Is 

Alma Marketing Company 
DI5KJIs(~ Otpartmtid 
7465 Wofthliiatot-Galsiia Road 
WortWR^, OH 430S5 



CARTRIDGES 

RECHARGED 


nSTEO • GUARANTEED • 24-HR TURN. 
Apple, CarKMi, HP, QMS, Series 11. 

^ ^ M Canon Microfiche & PC Copiers 

MC, VISA, AMCX, F.O.'s, Qly. Discounts 

C»ll Toll Free for Orders A Info. 

mT"* advantage recharging 

ship.lnd 2118 Sixth Street Tuscaloosa, AL 35401 


1-S0(>-458-3501 / 1 -800-239^7 in AL 


Vilur ('iirIriJyi. 

Kt-buili 
BUk... 44.511 
(■olnr..,.W,50 
K' .W-5II 


TONER 


N READER SERVICE CARD 
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1 

> Our ( artridpiv 
* BUk .....5V,.VI 
(■«l«*r ....7V.5D 

'1 DAY AIR 

Return Delivery 

W 4V..S(I 

• New canridges 

$44.50 

<l_800.777-8444 | 
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I SUPPLIES 



LET US HELP YOU SAVE 

U.S. CARTRIDGE 1 
SALES A SERVICE 
u.Tcc cntTiPiRn 

Step Up To A U.S. Reconditioned 


Cartridge When Quality Is Imperative! 

• 20% More Toner' 

CALL TODAY 

* Drum Recoating 

1 - 800 - 366-6125 

* We also purchase empties 

* 100% Guaranteed > 


CmCLE 826 ON READER SERVICE CARD 

^ KX TRA LIFE TONER CAR TRIDtJE RECHARtJE 

-Ufu 

30-50% Uiniicr No Holes Cut For All Ijser Printers 

1 Copiers l.'sInpCinan Knplnes lEP, EPS Or PC) -24 Hour 
jmerrMind -All C'Artrldites Tested 100% (.uaranleed We 

Buy Empties For S10 Business & Terhnlcel TralnlnK Available 

^ , 

$44.95 

.SIIN.STATE LASER PRODUCTS 

33i84 (800) 326-9520 


Stop Throwing Money Away! 

Save your cartnOges to be 
remanufaciured by Up To 70% 
Savings 

Blac] . 

Ightning 



Toner 


l’<f-A(nir lumortiunJ 

t CMndgas for over 350 Uadwtee 
ApcM CompuUr LlMrWnUrs 
Hentell Packard LautJeB I 
Canon PC Ca|Mn 
>(«>« uumeimr 

MrKevra.ann^rr' i 

1-800-252-2599 I 

'Circle sai on reader service card 


SELL US YOUR EMPTY 
TONER CARTRIDGES StO 
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I HEWLETT 
PACKARD 


genuine 

toners 

150 


^81 


BATTERIES 


COMPUTERS. PRINTERS 
LAP TOPS. U.P.S.. CLOCKS 

gf So 

|i-* k 1 


E-V-S 


S.rt.. II l«»5« " 

For Ssmo D8y Shipmont Cell. 
•1-800-22-TONER 
.1-800-228-6637 

.. tumis AT tlTAIt-AA AAVmSS 
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1350 E. Arapaho Suite 126 
Richardson. Texas 75061 
1-800-776-5267 214-231-5351 
FAX 214-231-2288 


□ 
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RC MAGAZINE 

is #1 in classified ad lineage 
in IBM - Standard computer publishing. 
Join the winning team and place your ad 
(212)503-5115 or (800) 825 - 4ADS 


SOFTWARE PUBLISHING & 
FULFILLMENT SERVICES 

e PACKAGING 
e DISK DUPLICATION 
e ASSEMBLY 
e TYPESETTING 
e MANUAL PRINTING 
e FULFILLMENT 
e The Publisher's Only Choice 


6LENC0 DEVELOPMENT SYSTEMS 
721 W Algonquin Rd 
Arlinglon Heights. IL 60005 
(312) 364-7638 FAX (312) 364-7698 
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234 3XUSA 49 

129 Acma Computers, Inc 78 
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377 Borland International 55 
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504 Datastorm Technologies 124 
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388 Zeos International 

Zeos RS. F12 Keyboards 

213 

PROORAMMERS TOOLS UTILinES 

331 Microway 

Mail Order 

390 

AOO<HI BOARDS 

324 Diversified Technologies 

276 Hauppauge 


59 
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512 Intel 

517 Intel 

Math Coprocessor 

313 

291 
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325 IQ Engineering 

325 IQ Engineering 

177/172/503 Newer Technology 
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Super Cartridge 
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318 
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PRINTERS 

380 

336 
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TheCIAWortdFactbook 
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(1988) 
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The Hunt for Red October The Software Toolworks 
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Red Storm Rising 
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439 
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Tower Toppler 
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Windows Backgammon 

E.F. Dickey & Co. 

442 


Deluxe 
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Wizardry V: Heart of the 

Sir-Tedi Software Inc. 

442 
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AUTOsight 

detlaCAO Inc. 

59 

440 

Generic 30 Drafting 

Generic Software 

54 

COMPUTERS 



396 

ALRFlexCache 33/386 

Advanced Logic 

103 



Research Inc. 


397 

Amax PC/386-33 

Amax Engineering (lorp. 

104 

396 

AST Premium 386/33 

AST Research Inc. 

106 

399 

Austin 386/33 

Austin Computer 

Systems Inc. 

109 

400 

Boss 386 3633 

Boss Technologies 

115 

401 

BSM Identity 386-33 

Computers 

117 

402 

8US38&33 

Bus Computer Systems 

121 



Inc. 


403 

Compaq Oeskpro 386/33 Compaq Computer Corp. 126 

407 

0yna33Senes 

Dyna Computers Inc. 

128 

404 

Everex Step 366/33 

Everex Computer 

Systems Division 

135 

405 

FrveSlar System 33/0 

FiveStar Computers 

136 

406 

Gateway 386-33 Dream 

Gateway 2(XX) 

140 


Machine 



408 

Micro Express 386-33 

Micro Express Inc. 

142 

445 

NECProSpeedCSX 

NEC Information 

33 



Systems Inc. 


409 

Northgate Elegance 

Northgate Computer 

178 


386/33 

Systems Inc. 


410 

PC Brand 366/33 Cache 

PCBrMxlInc. 

152 

411 

PC Lnk 386-33 

PC Link Corp. 

154 

412 

Polywell Polysystem 33 

PolyweN Computers Inc. 159 


Cache 



413 

Tangent Model 333 

Tangent Computer Inc. 

161 

414 

Tri-Star Flash Cache 

386“ 

Tri-Star Computers 

164 

415 

V.I.P.C.-33386 

V.I.P.C. Computers 

166 

416 

Wedge Cache WT386- 

33C 

Wedge Technology Inc. 

171 

417 

Zenith Z-386/33 

Zenith Data Systems 

172 
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606 

Close-Up4>N 

Norton4.ambertCorp. 

233 

607 

D-Unk Screen Monitor 

0-Link Systems Inc. 

242 

608 

LAN Assist Plus 

Fresh Technology Group 244 

609 

LANSHARE 

MicroNet Inc. 

245 

610 

NETretnote Plus 

Brightwork Development 251 



Inc. 


612 

The Network Eye 

Artisoft Inc. 

254 

435 

Pocket Ethernet Adapter 

Xircom 

38 

611 

R21AN 

CrossWk 

Communications 

258 

DESKTOP PUBUSHING 




Ventura Publisher 

Xerox-Ventura 

275 

GRAPHICS (HARDWARE AND SOFTWARE) 


446 

2ng 

EnabingTechnoloi^ 

inc. 

48 

HARDWARE 



439 

CO Technology Porta- 

Drive 

CO Technology Inc. 

53 

443 

Mitsubishi XC-3715C 

Mitsubishi Electronics 

54 



America Inc. 
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B6’‘ Progression/3 

Basis (ntemational 

199 

421 

GW-BASICandBAStCA 

Microsoft Corp . and 
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IBMCorp. 
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424 

Microsoft BASIC 6.0 

MicrosofI Corp. 

207 

422 

PopBASIC 

Hedge Systems 

205 

423 

QuickBASIC4.5 

Microsoft Corp. 

207 

418 

Thoroughbred BASIC 

Concept Omega Corp. 

212 

425 

367BASIC 

Mtcroway 

216 

426 

True BASIC 

True Basic Inc. 

224 

427 

Turbo Basel. 1 

Borland International 

226 

428 

Watcom BASIC 

Watcom Products 

228 

SOFTWARE 



438 

Adobe Streamline— 

Adobe Systems Inc. 

53 


Windows Version 



450 

Ape. Version 1 .02 

Hl-Q International 

51 

441 

Autodesk Animator 

Autodesk Inc. 

53 

448 

Autolmport 

WNte Crane Systems 

43 



Inc. 


432 

Brief for OS/2. Version 

UnderWare Inc. 

44 


2.5 



449 

Dynacomm. Version 

2.00 

Future Soft Engineering 

51 

433 

hDC Windows Manager 

IdX: Computer Corp. 

46 

447 

MulbScope OS/2 
Debugger. Version 1 .0 

Logitech Inc. 

33 

444 

PlanPerfect, Version 5.0 

WordPerfect Corp. 

46 

UnUTIES 



437 

Slickt. Version 4.0 

CAOsystems Unlimited 

48 


Inc. 


PRODUCnVfTY 


PROGRAM NAMEDESCRiPTION 


The WordPerfect 5.0 macro programminQ language brin0S a powBfful new dimension to 295 

your favorite word processor. 

Here’showtoprovidenovKeuserswithallthescreendsplaysandkeyboardinputfacilities 319 
they need. 

How to make the text displayed on your screen really match the output from your printer. 337 
Part three in the series on converting your DOS programs into 80386 prMected-mode 
code. 

Quattro's @CURVALUE function lets you "calculate ' the name of a worksheet. 

More ways to name ranges within 1 -2-3 macros . 

Automaticaly save afl open Excel documents at a specified interval. 

Hide yourAlJTOEXEC.BAT and CONFIG.SYS from intrusive INSTALL progr^. 

Create the effect of subroutines in your batch files. 

Here's a quick way to view a second text file using SideKick's Notepad. 371 

ll'squickertoloadMicrosoftWordwithouttheglossaiy— butnotnecessarilybetter. 37^ 

How to send printer escape sequences in dBASE III when using Shrft-PrtSc. 371 

AutomaticaBy make inconsistent database entries uniform in dBASE. 372 

How to determine if only one bit is set in a register. 377 

Exploiting BASIC's PLAY command could brighten someone's day. 378 

Work with die Borland Graphic Interface to get Turtio Pascal graphics screen dumps in my 378 

mode. 


Environments 
Povirer Programming 

Spreadsheet Clime 
Spreadsheet Clinic 
Spreadsheet Clinic 
User-to-User 
User-tthUser 
Power User 
Power User 
Power User 
Power User 
Languages 
Languages 
Languages 
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m THE SIXTH ANNUAL 
PRINTER ISSUE 

PC Magazine's moM popular issue 
rclums this year wiih more than l(X) 
priiilcrs. Camping oul in PC Labs, 
revieweis nin this year's |)rimers ihniugh 
our most grueling set of benchmark 
tests yet. 



PC MAGAZINE ADVBtTISING SALES STAF 

One Park Avenue, NewYork, N.Y. 10016 
(212)503-5100 


■ LASERS 

Glamour comes in all sizes and speeds 
this yetir. Among laser printers, you'll 
find many exciting — as well as some 
perplexing — combinations of features, 
performance, and price. This year 
more printers are offering both Post- 
Script and HPPCL as command-set 
options. Resolutions are increasing 
as more machines cross the 4(X)-dot- 
per-inch threshold, and PC Magazine 
evaluates high-end color page print- 
ers for the first lime ever. 

■ DOT MATRIX 

While the cost of impact printers has 
not dropped much since our 1988 
printer is.sue. this year's printers proffer 
higher-quality output, greater speeds, 
and more features for the same price. 
High-end dot matrix printers are yield- 
ing more-sophisticated paper han- 
dling and more resident near-leller- 
qualily fonts. The enhancements have 
filtered down even to the market's 
low end. w here features such as paper 
park and forms tear-off are becom- 
ing standard. This year's array of 
printers will also tempt you with color 
capabilities. Look for a selection of 
portable printers as well. 

■ NEW TWISTS TO OLD TESTS 

Keeping pace with improvements in 
the printers themselves, our PC Labs 
benchmark tests now include more- 
exacting graphics tests, and color out- 
put tests. You can feast on all of the 
lesulLs in PC Magazine's Printer Guide, 
and if you need to find infonnalion 
on printers from previous years, our 
index of previously reviewed print- 
ers will prove invaluable. ■ 


Director of Sales - National Accounts - Richard Marino 
Director of Sales - Telemarketina - Nancy Newman 
Telemarketing Supervisor - MaryJo Boudinot 

Senior Advertising Coordinator - Jane L. Gottlieb 
Advertising Coordinator - Aiiyson Dubin 


Al Dl Guido • Eastern Advertising Manager 

(212) 503-5310 

MA. NH, VT, ME. Rl. CT 

Sioan Seymour - District Manager 
(617)497-2632 

Yickie Pinsky - District Saies Representative 

4 Cambridge Center 

Kendali Square 

Cambridge, MA02t41 

(617)497-2633 


NY. NJ, PA 

Joseph Giiiespie - District Manager 
(212)503-5294 

Mary Ariotto - District Saies Representative 

(212)1503-5149 

One Park Avenue 

NewYork, NY 10016 

Jay Overbye - Sr. Account Representative 

(212)503-5333 


DE. MD, DC, VA, WV. NC. SC. AL, MS. TN, 
AR, KY, GA, a 

Scott J . Seitz - District Manager 

Mark Crafts - District Sales Representative 

3405 Piedmont Road 

Atianta, GA 30305 

(404) 239-9780 

Joyce Wasserman 

(212)503-5130 


David Pales - Central Advertising Manager 

(212)503-5114 


NE, Wl, L, m, MN. MD. OH, Ml, lA, ND. SD, 
Canada 

Pete Foster - District Manager 
Stephen Dress - District Sales Representative 
18dN. Michigan Avenue Suite 1400 
Chicago, IL 60601 
[312)M6-7666 
Doug Dauray - A 
(212)503-5047 


TX.OK.LA,KS,UT,NM.CO 

Stephen Shore - District Manager 

Sandy Schackman - District Sales Representative 

5956 Sherry Lane Suite 1330 

Delias, TX 75225 

(214)691-6934 

Lisa Friedman - Account Representative 
(212)503-5104 


CA(San Francisco & North), ID, OR, INA 

Mike Kissebeith - District Manager 
(415)378-5527 

Debra Kendall - District Sales Representative 
110 Marsh Drive. Suite 103 
Foster City, CA 94404 
415)378-5520 

Lee Unlacke - Account Representative 
(212)503-5129 


CA (Santa Barbara to So. San Francisco), 
WY.MT.AK 

Pamela Rock - District Manager 

Steve Moorman - District Sales Representative 

110 Marsh Drive, Suite 103 

Foster City, CA 94404 

(415)378-5528 

Richard Vandetvoom - Sr. Account Representative 
(212)503-5041 


CA (LA, San Diego A Orange County), AZ, 
NV, HI 

Debra Huisken - District Manager 
Robin Kofsky - District Sales Representative 
David Lynn - District Sales Representative 
Paul Klein - District Sales Representative 
18500 Von KarmanAve. Suite510 
Irvine, Ca. 92715 
(714)852-8001 

Beth Gartenberg - Account Representative 
(212) 503-5040 

Chrisbna Lynch - Account Representative 
(212)503-5113 


OCTOBER 31. 19S9 PC MAGAZINE TSn 




COMPLETE YOUR LIBRARY 

Be inforaied... Don't miss a word... 

Order your missing bock issues today! 



12/27/ll-Power Publish- 
ing: Design Features. Out- 
put. Ease of Use and 
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and AppleShare PC Soft- 
ware; More. 


12/t3A»-Cut the Qutter 
with 2S Personal informa- 
tion Managers; FREE pro- 
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More- 


IlffVIB-The LAN gate- 
way lets your PC double as 
an IBM 3270 terminal: 
WordPerfect 5.0 brings 
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After Hours 

Products for the Leisure Side of Personal Computing 



with considerable fluidity. The 
game supports a joystick but, 
unfortunately, not a mouse. 

Red Storm Rising perpetu- 
ally tests your gaming skills. 
Navigational controls adjust speed, 
depth, and direction. There are 
enough weapons to make a sol- 
dier of fortune jump for joy . Sonar, 
radar, periscopes, and acoustic 
signatures are just some of the 
game's options. Color-coded 
strategic maps detail the waters 


Red Storm Rising, from MicroProse, offers a dizzying array of 
HARD-HITTING technology for hardcore PC submariners. 

ACTION 

Those who thirst fw 
a bit more of a jolt will go for 
MicroProse 's Red Storm Rising. 

The game offers a weaker lie to 
Clancy's plot, a World War III 
scenario fought with conventional 
weapons. But what Red Storm 
lacks in fidelity to the novel, it 
makes up in exciting, hard-hit- 
ting action sequences. 

Red Storm is, however, more 
faithful to Clancy’s technology 
than Software Toolworks’ of- 
fering. Weaponry, navigational 
controls, and tactical reports are 
staggeringly complex and real- 
istic. And while the game de- 
pends more on strategy than ^loot- 
'em-up reflexes, your arcade cht^ 


Two Simulations Bring 
Tom Clancy ’s Submarine 
Warfare Epics to the PC 


make a difference because you 
must often react very quickly. 

Red Storm's action t^es place 
in the northern waters between 
the Soviet Union's ports and 
NATO's European home waters. 


Tom Clancy, the insurance agent 
turned novelist, has carved a niche 
for underwater intrigue on the 
nation's bestseller 
list. New software 
packages from The 
Software Toolwwks 
and MicroProse take 
different tacks in 
translating two of 
Clancy's novels to 
the PC. 

The Software 
Toolworks' The 
Hunt for the Red Oc- 
tober stays close to 
the novel’s plot. You 
navigate a Russian 
nucl^ submarine to 
Cuba, where you 
plan to defect to the 
West. The software 
mimics the hard- 
copy voyage, but the 
action is slow. 


GAMES 

by Robin Raskin 


Using control panels, instrumen- 
tation, and tactical data, you 
carefully navigate the waters, 
monitor your surroundings, and 
plan maneuvers. 

Unfortunately, you'll spend 
a great deal of time memorizing 
the keyboard combinations used 
to play the game. Unwilling to 
make this my primary software 
application, I played haltingly, 
constantly referring to the man- 
ual and depending too much on 
an ungainly keyboard template 
that kept sliding onto my keys. 

Meanwhile, the neighboihood 
youths quickly committed the 
keystrokes to memory and played 


in which you sail. The display 
area offers iconic representations 
of you and your encounters. 

The game builds to a cre- 
scendo. Training scenarios hone 
your tactical prowess and ready 
you for full-fledged battle. Battles 
offer immediate gratiHcation arKl 
play out quickly. 

Red Storm's acme, however, 
is its full-blown campaign simu- 
lation. You experience the entire 
progress of a conventionally fought 
World War ill. The submarine 
technology adjusts to your choice 
of a lime period ( 1 984 to 1 996). 
You can also choose a level of 
play, with “Ultimate'' offering 


■ GAMES 
Tower Toppler: 

A challenge for 
arcade addicts. 

Wizardry V: 

The latest In a 
classic series. 

Windows 
Backgammon 
Deluxe: Old game, 
new environment. 

■ EDUCATION 
An almanac 
on CD-ROM 


a less than optimistic chance for 
survival. 

MicroPro.se is dead serious 
about software piracy. A key disk 
must be inserted before play. In 
addition, you're asked to refer to 
the manual and identify a sub- 
marine or warship that appears 
on your screen during the initial 
moments of play. No manual, no 
play. 

While Red Storm Rising pro- 
vides compelling, option-filled 
play for those willing to expend 
the effort. The Hunt for the Red 
October is the game for ‘ ‘every- 
man. ' ’ Even if you’re submarine 
illiterate, you can manage to play 
through this one. 

JUST LIKE THE BOOK 
The Hunt’s premise hews closely 
to the plot of the novel. You 
must travel, undetected and 
unsuspected, through miles and 
miles of dangerous waters. Of 
course, you've said nothing to 
your crew about your treason- 
ous intentions. A paperback copy 
of the novel is bundled with the 
software, providing a nice liter- 
ary tie-in. 

The action takes place on a 
main display window, where a 
CONTINUES 
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Get the Most Out of Us! 

Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine’s on-line infonnation service, 
which is administered by CompuServe. S12.50 per hour lets you: 


Download any of PC Magazine’s utilities 
Download files from the Forum data libraries 
Talk to editors and columnists 
Tell Dvorak and Zachmann how you really feel 


• Trade tips with Charles Petzold or Ray Duncan 

• Search for back articles on-line 

If you already have a CompuServe account, simply 
enter GO PCMAGNET at the ! prompt 


ONE CALL GETS YOt STARTED! 

Sign up on-line at no additiona] charge. 

] . To subscribe, set your ntodem to: 500 or 
1,200 bps, 7 data bits, even parity, I stop 
bit and hiU duplex. Call one of the num- 
bers listed: 

Anaheim, CA (714) 520-9724 

Atlanu, GA (404) 266-7014 

Baltimore. MD (501) B.52-01U0 

Boston, MA (617) 542-1796 

Chicago. IL (512)695-0550 

aeveland, OH (216) 781-5^20 

Dallas, TX (214) 955-1971 

Detroit. Ml (515)255-9207 

Houston, TX (715)462-0202 

Los Angeles. ZK (215) 759-8906 

Miami, FL (505)266-0251 


MinneapoUs, MN (612) 542-2207 

New York. NY (212)422-8820 

Newark, N) (201) 645-0404 

Philadelphia. PA (215)977-9758 

Pittsburgh. PA (412)591-7752 

San Diego, CA (619) 569-8560 

San Francisco, CA (415) 2964)575 

Seattle. WA (206)241-9111 

St. Louis, MO (514)241-3102 

V^hington.DC (202)588-4280 

(Note: After you have become a member, 
you can locate a local telephone access 
number, or 2,400-bps service, by typing 
GO PHONES at the I prompt.) 

When you receive a Connect or Carrier 
Detect^ message, enter Ctrl-C. 

At the HOST NAME prompt, enter CIS. 


4. At the USER ID prompt, enter 177000, 

5ooa 

5. At the PASSWORD prompt, enter 
K*MAGNn. 

6. At the Enter agreement number prompt, 
enter Z10D8918 

7. Register your name and enter your 
VISA, MasterCard, or American 
Express account number. 

8. Your personal User ID number and 
Password will be di^layed at the end oi 
the subscription process. Please record 
them in a secure place. 

9. A new password will arrive in the mall 
within 10 days to confirm your subscrtp- 
tkm. 

There are no connect charges for PC Mag- 
Net during the subscription process. 
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After Hours 


Submarine 

Simulators 

CONTtNUEO 

series of maps, periscope views, 
and sonar and hydrc^)honic charts 
are at your disposal. 

The Hum for the Red October 
is certainly a prettier game to 
play than Red Storm Rising, The 
maps and display screens are 
colorful and filled with visuals. 
Instead of using keystrokes to 
change display options, you se- 
lect from tools displayed verti- 


action. The initial stages of de- 
fection are downri^t boring, and 
I played for 20 minutes before I 
saw even one Icmely trawler. Most 
of my initial plays ended sink- 
ingly as I collided with ice floes 
or ran into shallow water. 

You can speed up the action 
with a special time-lapse com- 
mand. But while this gets some 
mileage under your belt, you often 
ram into obstacles and are sent 
plummeting to the ocean floor. 

There are three levels of play, 
but that doesn't compare with 
the wealth of Red Storm's op- 
tions. On the other hand, the 
game has considerably less over- 
head than Red Storm. RedOcto- 



The Software Toolworks The Hunt for the Red October 
Is less weaponry-intensive than Red Storm but has 
prettier graphics. 


cally on the side of the screen. 

The weaponry and naviga- 
tional tools are more directly 
manipulatable than Red Storm's. 
Response to commands is also 
faster and more fluid. The peri- 
scope offers a more realistic view 
than you get in Red Storm. 

Other tiny details playfully 
boost the game's Soviet authen- 
ticity. The cursor, for example, 
is a sickle with an arrow in it. 
Better yet, all of the letter Rs in 
the menu selections are written 
backwards to give you that Cy- 
rillic feel. 

Unlike Red Storm's gigantic 
arsenal. Red October's has only 
generic torpedoes. You target and 
launch the torpedoes from a 
Weapons submenu and watch 
the action on a display screen. 

Pretty bells and whistles aside, 
Red October suffers from slow 


her is served up on a single, non- 
copy-protected disk with a brief 
but engaging manual. 

Both games take advantage 
of the computer’s sound capa- 
bilities, intermingle attractive hill- 
screen animation with control- 
panel instrumentation, and offer 
detailed strategies in their manu- 
als. Clancy's devotees will get a 
charge out of both games, but 
submarine buffs will appreciate 
the “depth charge” they get from 
Red Storm Rising. 

List Price: Red Storm Rising, 
$54.95. Requires: 384K RAM; 
CGA, EGA. VGA. or MCGA 
graphics; DOS 2.1 or later. 

Copy protected. MicroProse. 

180 Lakefront Dr., Hunt Valley, 
MD 21030; {301)771-1151. 

List Price: The Hunt for the 
Red October. $49.95. 

Requires: 512K RAM. EGA or 



In Tower Toppler, you must make your way along the 
treacherous route to the top of a series of towers. 


CGA graphics, DOS 2.1 or later. 
The Software Toolworks, 19809 
Nordhoff PI., Chatsworth, CA 
91311; (818) 885-9000. 
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Tower Toppler: 
Scale the 
Heights To Save 
A Planet 


GAMES 

by Don Trivette 


A distant planet, a toxic ocean, a 
minisub, and eight rotating tow- 
ers are all part of Tower Toppler, 
a new game from U.S. Gold. But 
the tower, ocean, and subare just 
dressing on an old-fashioned ar- 
cade game much like Frogger of 
years ago. 

The object of Tower Toppler 
is to climb to the top of each 
tower and set off a destructive 
device that causes the tower to 
fall. Then it's on to the next 
tower — via minisub, of course — 
to continue toppling. Only by 
blowing up all eight towers can 
you save something or other; it 
isn't clear what happens on the 
planet Nebulus if you fail, but 
you can bet it won’t be pretty. 

Each tower has a name that 
describes its most conspicuous 
obstacle. The Tower of Eyes, the 
first tower, is protected by large 
flying eyeballs (and this was before 
Hardtime on Planet Earth) ca- 
pable of knocking you into the 
toxic drink. Three swims in the 


sea and you're out. Start over. 

The second tower features 
robots that sabotage your prog- 
ress; I can't tell you what the 
major perils are for the towers 
beyond the third. Trap of Tricks, 
because I'm still trapped by the 
tricks. If the good folks of Nebu- 
lus are depending on me for their 
deliverance, they are out of luck. 

Forget the ccNilrived story about 
a planet and a sick sea (we've got 
the real thing in Alaska); Tower 
Toppler's real panache is in its 
graphics. The towers rotate in a 
manner that gives you the feel- 
ing of playing a three-dimen- 
sional game. 

If you succeed in toppling all 
eight towos, die F6 key will bring 
up a new mission with eight new 
towers. 

There are a few variations to 
add interest to Tower Toppler's 
cylindrical obstacle courses. You 
carry a snowball gun that de- 
stroys flashing barricades, but 
it's useless against mutant mol- 
ecules, robots, and the stray 
cannonballs that come your way. 
Nor is a weapon any help with 
slippery ledges, dark tunnels, 
and crumbling walkways. There 
is a clock — there’s always a 
clock — against which you race; 
and the extra points collected by 
blasting fish as you minisub fmm 
tower to tower add up to extra 
lives. You’ll need ’em. 

List Price: Tower Tof^er, 
$49.95. Requires: 256K RAM 
for CGA, 51 2K RAM for EGA/ 
VGA graphics; CGA or EGA 
adapter; DOS 2.1 or later. Copy 
CONTINUES 
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Toppler: 

CONTtNUED 

protected. U.S. Gold, 600 
Galveston Dr., Redwood City. 
CA 94063; (415) 366-0606. 
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Wizardry V: New 
Vistas for PC 
Adventurers 


GAMES 

by Barry Brenesai 


Wizardry V: Heart of the Mael- 
strom, from Sir-Tech Software, 
is a role-playing fantasy cast in 
the mold of its now-classic prede- 
cessors. Somewhere deep in the 
dungeon beneath Llylgamyn rei^s 
the evil, powerful Som. who is 
holding the immortal Gatekeeper 
prisoner. He must be freed, or 
the land (and. by implication, 
you) will be laid waste. 

You begin play by randomly 
generating a series of six fight- 
ers, sorcerers, and thieves. Next, 
seek battle in the dungeon, where 
success is crowned with money 
and useful experience points. 

The combat system, though 
less sophisticated than that of 
Ultima or The Pool of Radiance, 
employs four ranged classes of 
weaponiy. Since you share a point 
of view with one of your charac- 
ters, results are displayed rather 
than the combat itself. Command 
options are quite simple. The 
graphics are nothing special by 
any standard: simple line draw- 
ings make up the dungeon maze, 
where mapping is a way of 
life — and the only means of 
sustaining it. 

Wizardry V excels in offer- 
ing a series of intriguing sub- 
plots while unfolding the larger 
quest. Frequently this is accom- 
plished with a dash of zany hu- 
mor. Among the cast of dungeon 
inhabitants are a drunken wizard 
to kill or con and a prince who 
was turned into a monster and is 
cursed with athlete’s foot. Brenda 
Gamo's accompanying docu- 


mentation is extremely literate 
and highly amusing. 

Unfortunately. Wizardry V: 
Heart of the Maelstrom cannot 
be installed on a hard disk. Al- 
though the program will run on 
either one or two floppy disks, 
two are a virtual necessity for 
decent speed. Software protec- 
tion is enforced by a hooded 
hgurc who appears in every gaming 
session, demanding the third word 
of a magic spell. There are 1 ,296 
possible replies given on a dark 
brown pamphlet. Like .some other 
games. Wiyjrdry doesn't nin under 
DOS; the game disks include a 
proprietary operating system. 

Wizardry V includes loads of 
spells to cast, weapons and armor 
to find, aixl villains to fight. Aicmg 
the way, you will also encounter 
specially cursed or blessed magic 
items to try. The executive-by- 
day is herewith encouraged to 
don cuirass or talisman by night 
and venture forth into Sir-Tech's 
latest fantasy. 

List Price: Wizardry V: Heart of 
the Maelstrom. $49.95. 
Requires: 256K RAM; CGA. 
EGA. or VGA card: color, RGB 
or composite monitor. Sir-Tech 
Software Inc., P.O. Box 245. 
Ogdensburg, NY 13669: (315) 
393-6633. 
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Backgammon 
Comes to 
Windows, at 
High Resoiution 


GAMES 

by Barry Simon 


As its name suggests. E. F. Dickey 
& Co.'s Windows Backgammon 
Deluxe runs under Microsoft 


Windows. The Windows envi- 
ronment has quite a lot to offer 
game designers, and Windows 
Backgammon Deluxe exploits 
some of the graphical operating 
environment's unique capabili- 
ties. For one thing. Windows Back- 
gammon is one of the few games 
available that supports IBM's 
85I4A monitor. (Windows/286 
has supported this monitor since 
June 1988. and 85 14 support has 
recently been added to Windows/ 
386.) 

The graphical interface is a 
natural for backgammon, since 


the game mainly involves mov- 
ing tokens. Just as you move 
your hand, grasp the token, and 
move your hand some more in a 
real game, in Windows Back- 
gammon you move the mouse, 
press the left button to pick a 
token up, and drag it to a new 
location. When there is only one 
move possible from a group of 
selected tokens, the right button 
is used as a shortcut to make that 
move. 


Y ou can play Windows Back- 
gammon either as a two-person 
game or against the computer. 
Because computers don't come 
with two mice, the two-person 
game is somewhat awkwanJ. The 
only way that I found to play it 
easily was to have one person 
make all of the moves. 

The skill level of the software 
was neither expert nor novice. 
I’m certainly not a backgammon 
duffer, having played on and off 
for 30 years, but I'm not a shark 
either. At its higher skill level, I 
could beat Windows Backgam- 
mon Deluxe about three times 
out of four. An expert would 
probably trounce it. A beginner 
could shift to the lower skill level 
and have a lot of fun. 

The game includes a doubling 
cube and uses an intelligent al- 
gorithm to decide whether to 
redouble, quit, or just continue. 
Since you can double, it is unfor- 
tunate that you cannot keep track 
of the score within the game. 

Windows Backgammon is a 
great way to take a break from 
your Excel projections. Designer 


drawing, and PageMaker news- 
letters. And soon there will be a 
Presentation Manager version, 
which will allow you to recoup at 
least something from your in- 
vestment in OS/2. 

List Price: Windows 
Backgammon Deluxe, $29.95. 
Requires: Microsoft Windows 
2.0 or later. E. F. Dickey & Co., 
306 E. Maple St., Fairbury, IL 
61739; (615) 692-2533. 
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The CIA World Factbook offers everything you will 
probably ever want to know about Liechtenstein. 


After Hours 


The CIA World 
Factbook Takes 
You Around the 
World on a ROM 


EDUCATION 

by Don Trivette 


Have you ever wondered what 
you call someone from Liech- 
tenstein? Liechtensteinite? 
Liechtensteino? According to The 
CIA World Factbook (1988). 
residents of that country are called 
Liechtensteiners. And an uncom- 
monly content people they would 
seem to be: their emigration rate 
is zero (versus a U.S. rate of 2.46 
per 1 ,000), their inflation rate is 
1 .5 percent, and their life expec- 
tancies exceed ours. 

Those are just a few of the 
fascinating facts 1 found in the 
federal government’s own world 
almanac, which is now avail- 
able in a CD-ROM version from 


Quanta Press. 

The database, covering 248 
countries and geographic areas, 
is organized on “cards” (pre- 
sumably it was actually kept on 
cards in simpler times). All 23,000 
words in the almanac are in- 
dexed, so entering “United,” 
for example, yields 45 cards, only 
one of which is for the United 
States. 

Highlight the card you want, 
press enter, and the software re- 


ports the collective knowledge 
of the Central Intelligence Agency 
(minus classified material, of 
course), the Bureau of the Cen- 
sus, the Defense Intelligence 
Agency, the Defense Nuclear 
Agency, the Departments of 
State and Interior, and the Coast 
Guard. 

All of the cards have the same 
format and categories, which in- 
clude area, maritime claims, cli- 
mate, terrain, resources, ethnic 


divisions, religion, government, 
diplomatic representatives (names, 
addresses, phone numbers), im- 
ports/exports, and currency. 

The program’s search soft- 
ware is primitive: although it is 
easy to use, it lacks many impor- 
tant features. It would be nice to 
be able to jump directly to the 
location in the text of a search 
word or words. 

At $99, the Factbook is rea- 
sonably priced and a lot more 
fun to use than the printed ver- 
sion ($21, 208 pages, available 
from the U.S. Government Print- 
ing Office). As a research tool, 
the database would be an invalu- 
able and easily accessible source 
of information for all ages. You 
can never tell what you’ll learn 
when you start poking around in 
the CIA’s files. 

List Price: The CIA World 
Factbook {^968), $99. 

Requires: 51 2K RAM, hard 
disk, CD-ROM player, MS-DOS 
CD-ROM extensions. Quanta 
Press, 2239 Carter Ave., St. 
Paul, MN 55108: (612)641- 
0714. 
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This is what 
a year’s worth of 
PC Magazine looks lik^ 


...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 

Introducing COMPUTER LIBRARY! 

COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
full text of a year’s worth of these 10 
leading computer publications, all on a 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 



Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 

Fast, Easy To Master! 

Locating the exact information you need 
is a snap because COMPUTER LIBRARY 
includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you’re interested in. BlueFish 
rapidly locates all the articles 
that mention that topic 
and makes them avail- 
able for your instant 
retrieval. 

COMPUTER LIBRARY is 
designed to boost the pro- 
ductivity of anyone who is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 



hardware and software. Once you begin 
using it, you’ll wonder how you ever got 
by without it. 

Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only $695. To subscribe 
or to get more information call 
(212) 503-4400 today. 



THE ULTIMATE DESKTOP REFERENCE 
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0)mputer Library is a trademark of Ziff Communications Ca BlueFish is a registered trademark of Lotus Devekipiueni Corp 
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Abort. Retry, Fail? 


The Lighter Side of Personal Computing 


Amazing Facts I 

“[The Laser Turbo] outfit includes CPU (control pick-up unit; 
102-key AT-style keyboard and two disc drives), color 
monitor and mouse...." 

—Spiegel catalogue 


Amazing Facts II 


"Computers built around this [80286] chip cannot, like those 
using the newer 80368 [sic], easily run several applications at 
a time, be linked with other personal computers in large 
networks, or operate at blinding speed...." 

— New Yo(i< Times 

News Service article in the Ann Arbor (Mich.) News. 

March 8, 1989 


Amazing Facts III 


“MS/DOS (the [Vendex Headstart] III comes with version 3.3 
of the operating system) does not allow copying of files 
between two different- sized floppy disks, so Vendex 
thoughtfully provides facilities for doing just that." 

— New York Times 
March 8. 1989 








includes 


Exclusive, 
maybe, to vacuum 
cleaners. The “exclusive Sidekick” is 
a power nozzle for cleaning in tight spaces. 


Why PS/2 Won’t Succeed: 
Those Printer Upgrades 

"[Micro Channel] machines are much faster 
and can run more-complex software than IBM's 
previous models. But some business customers 
were distressed because if they bought the new 
model they would also have to buy all new 
accessories and add-ons — printers, modems, 
etc. — at considerable expense." 

— USA Today, July 11,1 989 


PC Magazinegtwes you $50 and a PC Magaz/ne T-shirt if we use 
your submission in Abort, Retry, Fail? Warning: Don’t write on 
the original if it might be reprinted; mark up a photocopy or use 
a Post-it. In case of duplicate entries, the neatest entry wins. 
Winners this issue: Paul Gold (control pick-up unit), Marc Unangst 
(two Vendex 80286 items), Neil Halpert (Sidekick). 
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Technically speaking, the Dell 
System® 32 5 is one of the most ad- 
vanced 386'“computers available. 

And, according to PC 
Magazine, it’s one of the most 
advanced 386 computers they’ve 
ever tested. 

In benchmark after bench- 
mark, the System 325 excelled in 
a field of 386-based 25 MHz 
systems. A field that included 
the Compaq'' 386/25. 

A show of prowess that earned 
the System 325 PC Magazine’s 


we’ve sold to date, each and 
every one has been individually 
configured to fit the needs of 
its owner. 

Tlae System 325 takes that 
idea to its logical extreme. 

Rir example, it runs either 
MS-DOS?MS-OS/2, or our own 
Dell UNlX®System V Wliich 
is compatible with AT&T’s 
System V Interface Definition. 
And the whole world of XENIX* 
applications. 

If speed is of the essence, we 


can include an optional Intel® 
80387 or WEITEK 3167 math 
coprocessor. 

And since nothing about 
this system is lightweight, the 
standard mass storage is a 100 
MR hard disk drive. Or we can 
configure it with a 40, 150 or 
322 MB hard drive. 

As you might expect, the 
output is just as intense. You can 
choose between VGA Mono- 
chrome with paper-white screen, 
VGA Qtlor Plus, or Super VGA 


THE DELL 386 SYSTEM 325 


HAS A 25 MHz CLOCK RATE, 
CACHE MEMORYCONTROLLER, 
IDE OR ESDI HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 


Editor’s Choice award. 

It was a goal we set for our- 
selves fixim the very beginning. 
And an objective anyone with 
a penchant for power and 
performance can appreciate. 

A PERSONAL 
COMPUTER 

THAT'S REALLY 
PERSONAL. 

Of the more than 150,000 
personal computers 



for high resttlution colors 
displayed on a larger screen. 

Even though the System 
325 gives you all this perfonn- 
ance, it still leaves you six 
open slots for whatever else 
you might want to add. 

And once you’ve told 
us what you want, we’ll make 
sure what you want works 
—by buming-in the entire 
system unit. 
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„ I 

“The new top-of-the-lil 
Dell System 325 is al 

flagship worth putting 
out in front of the fleet.” 


For the full story, see inside back cover. 


Fchriuiry 14, 1989 






